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THE SHOOT OF BOTRYCHIUM INTERPRETED AS A 
SERIES OF DICHOTOMIES 


M. A. CHRYSLER’ 


It has long been recognized that Ophioglossales exhibit a number of 
primitive features, especially in their sporangia, while they possess certain 
unusual features which distinguish them from Filicales, with which group 
there has been a persistent tendency to associate them. This was but natural 
on account of the fern-like sterile segment of the leaf in Botrychium. But 
the discovery of the Coenopteridales followed by that of Psilophytales has 
led to attempts to reinterpret the morphological features of Ophioglossales. 
This is notably true of Zimmermann’s attempt to fit Botrychium Lunaria 
into his ‘‘Telomtheorie’’; especially interesting is his hypothesis (1930, p. 
203) that the fertile spike represents one branch of an ancient dichotomy 
in the plane perpendicular to that of the other divisions occurring in the 
leaf. Such a conjecture, if supported, would indicate a relation of the order 
to certain Coenopteridales and Rhyniaceae. This interpretation of the fertile 
spike was promptly taken up by Bower (1935), replacing the theories which 
he earlier entertained. Zimmermann’s definition (1930, p. 65) of a telome 
(fertile or sterile) as an ultimate branch of a shoot, including its vascular 
bundle, constituting the morphological unit of the cormophyte shoot, was 
supplemented in 1938 by addition of the term mesome to express the idea 
of two or more telomes fused as they appear below a dichotomy. The two 
terms will in this paper be employed as thus defined. No attempt is here made 
to define a dichotomy in terms of development; the recent review by Sifton 
(1944) of the literature on the question as to what constitutes a dichotomy 
shows a notable lack of agreement among the workers in this field. 

Since the presence of a vascular bundle characterizes a telome, the be- 
havior of the bundles of the shoot in Ophioglossales should afford critical 
evidence as to the soundness of Zimmermann’s interpretation of the fertile 
spike. He makes only slight reference to evidence from anatomy; it is the 
purpose of this study to investigate the evidence from this point of view. The 
genus Botrychium, generally regarded as the most primitive of the genera, 
has been found to be the most favorable for the purpose. The following 
species, named according to Clausen’s memoir (1938), have been available: 

Subgenus Eubotrychium, 

B. boreale Milde: Sweden (herbarium material). 
B. lanceolatum (Gmel.). Angstr., subsp. angustisegmentum (Pease & Moore) 


Clausen: Me., N. J., N. Y., Pa. 


1 Publication of the Bureau of Biological Research, Rutgers University. 
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B. Lunaria (L.) Sw., var. typicum: Gaspé, Europe. 

B. Lunaria, var, minganense (Victorin) Dole: Que. (herbarium material). 

B. matricariaefolium A. Br., subsp. typicum: Me., N. J., N. Y., Pa., Gaspé. 

B. pumicola Coville: Ore. 

B. simplex Hitche., var. compositum (Lasech) Milde: Cal. 

B. simplex Hitche., var. tenebrosum (A. A, Eaton) Clausen: Me., N, J., N. Y. 


Subgenus Sceptridium. 
B. dissectun Spreng. and var. obliquum (Muhl.) Clute: Me., N. H., N. J., Pa. 
B. multifidum (Gmel.) Rupr., ssp. typicum: Pa., 
B. multifidum, ssp. silaifolium (Presl) Clausen: N. H. 
B. underwoodianum Maxon: Costa Riea (herbarium material). 
Subgenus Osmundopteris. 
B. lanuginosum (Wall.) Hk. & Grev.: Sumatra (herbarium material). 
B. virginianum (L.) Sw.: N. J., Gaspé. 


, 


Gaspé. 


The object of securing material from widely separated localities was to 
be sure that climatic differences were not the cause of variations in anatomi- 
eal structure, Plants differing considerably in size have been included. Ma- 
terial of B. dissectum and multifidum showing abnormalities such as extra 
fertile branches have also been examined. I am greatly indebted to the fol- 
lowing sources of material: Professor R. T. Clausen, Mr. W. L. Dix, Mr. 
J. L. Edwards, Mr. G. G. Nearing, Brooklyn Botanic Garden, Gray Her- 
barium, Herbarium of University of California at Berkeley. In all cases the 
material was imbedded in paraffin and serial sections cut through the branch- 
ing regions. One fortunate fact about members of this order is that the bud 
located at the base of the petiole of the present year’s leaf contains an epi- 
tome of the leaf architecture, and requires the preparation of much fewer 
sections, although it has the disadvantage that the vascular tissues are still 
in a more or less immature stage. 


OBSERVATIONS 


What appears to be the primitive condition of the vascular system is best 
seen in members of the subgenus Eubotrychium (Milde) Clausen. All species 
of this group have been studied, and have been found to show a remarkable 
uniformity in their vascular plan; in fact individuals of one species may 
vary almost as much as do different species. B. matricariaefolium will first be 
considered. From the hollow central cylinder of the vertical rhizome arise 
a series of leaf traces which do not seem to show a definite phyllotaxy (see 
figure 25 representing B. dissectum) ; in some plants the distichous arrange- 
ment is approached. The bundle leaves the stele as a somewhat curved group 
of tracheids most of which are arranged in radial rows, as are the tracheids 
found in the stele; before the bundle reaches the region of the petiole, how- 
ever, this ‘‘carry-over’’ of secondary structure disappears and the trace 
assumes the form of a collateral endarch bundle with a single protoxylem 
group (figs. 1, 5) which soon divides and at once the bundle splits into a 
right and a left half, each with a single protoxylem (figs. 2, 6). This doubling 
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of the trace usually occurs at the level where it emerges from the rhizome 
into the petiole, but may occur as much as 2 mm. above this level. In a 
strongly growing leaf the size of the trace may approach that of the remain- 
ing part of the stele (fig. 12), suggesting a dichotomous division of the 
vascular system. As the two petiolar strands rise each gradually rotates 
through nearly 90° so that their xylems face one another (fig. 3). Each 
bundle meanwhile increases considerably in size and assumes a curved form 
like a parenthesis (fig. 4), the protoxylem of each divides, and just below 
the level where fertile and sterile branches of the leaf separate, each bundle 
divides in the radial plane into two more or less equal parts (fig. 7), the size 
of each depending on the relative size of the two leaf-branches. This division 
is of course at right angles to the preceding division. Two bundles, one from 
each ‘‘ parenthesis,’’ diverge to the sterile branch, where they again undergo 
a rotation which brings their edges side by side and their xylems facing the 
fertile segment, i.e., adaxial (fig. 8); each bundle again divides into a right 
and a left portion, more or less unequally, and these divisions may occur at 
the same level or one ahead of the other; by a repetition of this process the 
vascular skeleton of the sterile branch is built up. Returning to the parenthe- 
sis, the two bundles which did not diverge run up into the sporogenous region 
of the fertile branch; they do not rotate through as great an angle as occurs 
in the sterile branch (figs. 8, 28), but at a higher level undergo fission, the 
lateral bundles supplying branches which eventually lead to sporangia, each 
with its bundle (fig. 28). It should be noted that the members of a pair of 





parentheses do not always divide at the same level, (fig. 9)—each behaves 
independently in this regard. 

With respect to the other species in subgenus Eubotrychium, B. Lunaria 
can hardly if at all be distinguished from B. matricariaefoltwm by the vascu- 
lar tissues. The same can be said of B. boreale and of B. Lunaria var. minga- 
nense. In B. lanceolatum the same general plan is present, but the paren- 
theses undergo partial segregations (fig. 11) before the ab- and adaxial 
portions break off to supply the sterile and fertile branches respectively. The 
reason for this appears at once upon inspection of a plant; in this species 
the sterile and fertile branches typically divide very quickly after their sepa- 
ration; this feature is represented in the vascular structure by a precocious 
separation of the strands which lead to the various pinnae, ete. That is, there 
is an overlapping or telescoping of the dichotomies which were traced in the 
preceding paragraph. The result is that a pair of parentheses expands into 
what simulates a dictyostele; the units supplying the sterile branch, how- 
ever, soon diverge and assume the form of a flattened row such as is charac- 
teristic of the plainly dorsiventral blade. B. simplex, especially the variety 
tenebrosum, in keeping with the slender form has smaller, more rounded 
bundles than occur in the larger species, but exactly the same series of 
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dichotomies of the petiolar trace are found. In B. simplex var. compositum 
the form and course of the bundles seem exactly the same as in B. matri- 
cariaefolium. The rare species B. pumicola (material from Dr. Clausen) pre- 
sents one additional feature of interest. In the form and course of the bundles 
this species is similar to B. simplex, except that the two bundles belonging 
to the sterile branch divide before separation of the sterile from the fertile 
branch, i.e., lower than in the stage shown in figure 8. Hence six bundles 
(three pairs) traverse the common stalk for a distance of several millimeters. 
This condition is readily explained by the short stalk of the sterile branch 
(ef. B. lanceolatum). 

In the subgenus Sceptridium Clausen (the group Ternata of Prantl) a 
different appearance is presented, and this is exhibited in all the species 
which have been available for study. B. multifidum is chosen to illustrate 
what may be regarded as the typical condition. The leaf-trace presents the 
same structure as in Eubotrychium, namely, it arises from the solenostele 
of the rhizome as a slightly curved bundle, at first with secondary xylem; 
later it is seen to possess a single protoxylem which at a slightly higher level 
divides (fig. 13). Unlike B. matricariaefolium, however, the trace remains 
undivided (except in rare cases, vide infra). As it rises through the petiole 
it becomes more curved and takes the form of a C (fig. 14), the edges of 
which close in toward one another so that a rather narrow opening remains. 
Meanwhile each of the two protoxylems divides, and from each edge of the C 
a rather small bundle separates (fig. 15), carrying a single protoxylem. 
These two bundles rotate so that their xylem groups come to face the C; they 
constitute the vascular supply of the fertile branch or spike (Chrysler 1910, 
p. 6). These bundles generally approach one another and for a short distance 
in their course are fused (fig. 16) edge to edge, but at a higher level separate 
(fig. 17). (The further branching in fertile and sterile segments will be 


Explanation of figures 1-24 


In all the figures the stem axis is toward the bottom of the page. 

Fies. 1-8. Botrychium matricariaefolium: 1-4, 7, 8, from a series through petiole; 
figure 4 shows the ‘‘parenthesis’’ stage; figures 5, 6 from another series show the pro- 
toxylem groups. Figs. 1-4, 7, x 18. Figs. 5, 6, x 37. Fig. 8, x14. Fie, 9. B. Lunaria: 
similar to figure 7, but one parenthesis divided before the other. x22. Fic. 10. B. 
matricariaefolium: same stage as figure 7, bundles leading to fertile branch are larger 
than the others. x12. Fie. 11. B. lanceolatum var. angustisegmentum: slightly earlier 
stage than figures 7, 10; the bundles form a pseudostele. x 24. Fie. 12. B. multifidum: 
leaf-trace (above) comparable in size with the stele. x 24. Fie@s. 13-17. B. multifidum, 
illustrating Plan 1, from series corresponding to figures 1-8. Note absence of stage 
corresponding to figure 2. Figure 17, through the fertile branch, shows that the fusion in 
figure 16 is temporary. x 22. Fies. 18, 19. B. multifidum, illustrating Plan 3. Here the 
division corresponding to figure 2 does occur. x14. Fie. 20. B. multifidum: form of 
bundle found in fertile branch of certain small individuals. x 86. Fies. 21-24. B. dis 
sectum, illustrating Plan 2. In figure 22 the edges of the petiolar bundle (fig. 21) have 
fused producing a pseudostele. Figure 24 illustrates the ultimate splitting of the bundle 
in the fertile branch. x 17. 
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described later.) The foregoing method of branching, which we may eall 
Plan 1, has been traced in 25 series of B. multifidum and varieties and B. dis- 
sectum and varieties. In three series is seen another mode which will be called 
Plan 2: the petiolar trace, at first only slightly curved, becomes more and 
more C-shaped and the gap in the C closes (figs. 21, 22) so that what might 
be called a solenostele results; this breaks into two unequal pieces lying in 
the radial plane (fig. 23). The smaller portion runs up into the fertile branch, 
and may (1) divide into two bundles lying side by side (fig. 24), or (2) 
become more curved so that it eventually becomes concentric (fig. 20) ; the 
latter condition has been observed only in a small plant of B. multifidum 
var. typicum collected on an exposed hillside pasture in the Gaspé. In three 
series still another mode (Plan 3) occurs; the petiolar trace begins as usual 
as a slightly curved bundle; at about the level of the closing of the basal 
sheath the trace divides (fig. 18) into a right and left half (in one case the 
xylem divides but the phloem remains undivided). The bundles rotate so as 
to face one another; meanwhile they grow and appear like a pair of paren- 
theses from the adaxial ends of which break off the small bundles supplying 
the fertile segment (fig. 19). This plan is manifestly very similar to the 
typical behavior of members of Eubotrychium and is an interesting link 
between the two groups. 

A partial series through a dried specimen of B. underwoodianum, ecol- 
lected in the mountain region of Costa Rica, has been prepared. Toward the 
base of the petiole the bundle is C-shaped, becoming more triangular as it 
ascends ; the margins curl inward and fuse, producing a deltoid pseudostele ; 
this assumes a more elliptical form and splits into two nearly equal parts, 
ab- and adaxial, the latter supplying the fertile branch. Whether or not this 
specimen is typical of the species, its vascular system illustrates Plan 2. 

In subgenus Osmundopteris (Milde) Clausen, the only representative 
which has been carefully studied is the common B. virginianum. The course 
of the vascular bundles of the leaf of this species was described in 1910 by 
the writer, and has been reexamined in the course of the present study. As in 
the other species, the petiolar trace is at first a curved bundle which becomes 
definitely C-shaped. At about the level of the top of the basal sheath it splits 
into a right and a left half (cf. Eubotrychium). In many plants a small 
strand is cut off from the abaxial edge of each of the two petiolar bundles, 
and strong plants may show further divisions before the region of branching 
is reached. A short distance below the level at which branching is externally 
visible, a pair of almost cireular bundles break off in the extra-marginal 
manner to supply the fertile branch (Chrysler 1910, p. 2, 3). A short dis- 
tance further up in the sterile branch two strands, which may be paired, 
break off in the same manner to supply the two lowest divisions of the more 
or less ternate sterile branch. The process is repeated further up in both 
sterile and fertile branches. 
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The branching regions from two plants of B. lanuginosum (herbarium 
material) have been made into series. From these it can be made out that the 
vascular supply of the fertile branch arises extra-marginally as a pair of 
bundles which face each other and become more or less divided. Branches of 
the sterile segment also arise extra-marginally. 


DISCUSSION 


An attempt will now be made to interpret the foregoing observations in 
terms of Zimmermann’s theory of telomes. This is the proposition : the shoot 
telomes or mesomes— 





of Botrychium consists of a congeries of branches 
arising by the process of repeated dichotomy. The first dichotomy separates 
the leaf from the rhizome (dichotomy I). This is less apparent than the 
subsequent dichotomies on account of difference in external form of the two 
resulting mesomes (especially dorsiventrality of at least part of the leaf), 
also in size and shape of the two branches of the vascular system, viz., 
solenostele and leaf trace. Probably many of us have entertained the idea 
of morphological equivalence of the vascular axes in leaf and stem in a fern 
(e.g., Tansley 1908, p. 130), but Zimmermann definitely enunciates the idea 
in his paper on the stem (1930a, p. 46 and fig. 5). The difference between 
stele and leaf trace is largely a relative matter, as may be illustrated by the 
photograph of a transverse section through the rhizome of Adiantum 
pedatum bearing a large leaf (fig. 26) ; the uppermost branch of the vascular 
system is a leaf trace because the series shows that it assumes a C-shape while 
the lower branch closes the gap and resumes the form of a solenostele. Atten- 
tion has already been called to an example (fig. 12) in which the size of a 
leaf trace of Botrychium approaches that of the stele. The axial system of 
Botrychium may thus be interpreted as a sympodium, the planes of division 
being radial, but not in a single plane as are the distal divisions of the sterile 
branch (fig. 25). 

The splitting of the petiolar trace, usually at a slightly higher level than 
the separation of leaf-base from stem, found in all species of Eubotrychium, 
is here regarded as indicating a second dichotomy (II), although not involv- 
ing division of the petiole into two mesomes. It should be recalled that distal 
to this division the vascular system of the leaf in say B. Lunaria consists of 
two parts, right and left, which are independent of each other except at the 
extreme tip, where fusions occur. Moreover the position assumed by the pair 
of bundles, namely, facing each other (fig. 4), is what would be expected in 
case a second dichotomy took place in a plane at right angles to that of 
dichotomy I. In some species of Ophioglossum a single trace may split into 
an indefinite number of bundles in the common stalk, while in other species 
the trace may be double from the very outset, i.e., its exit from the stele. The 
latter condition oecurs in O. Engelmanni and is illustrated in figure 32; the 











498 BULLETIN OF THE TORREY CLUB (Vou. 72 


double leaf trace is to be seen also in sections of O. fibrosum kindly furnished 
by Professor Maheshwari of Agra, India, and mentioned in his account of 
this species (1934). It is quite possible that such early splitting of the leaf 
trace represents a (downward) phylogenetic slide of dichotomy II; the 
striking differences in level of dichotomy III, culminating in the pronounced 
upward slide exhibited by B. lanuginosum (Chrysler inedit.) may be ad- 
duced as evidence supporting this view. The frequeney of a pair of bundles 
in the stipe of Polypodiaceae is not always realized; Waters (1928) found 
this condition in twelve genera of ferns of the Northeastern States, the chief 
exceptions occurring in such highly organized genera as Polypodium, Poly- 
stichum and Dryopteris. That the double trace goes far back in the history 
of fern-like plants is mdicated by its occurrence in a number of Paleozoic 
plants, the classic example being Lyginopteris in which Potonié showed that 
the rachis itself forked (quoted by Scott, 1923, part II, p. 42). It has earlier 
been argued that the double vascular supply of the fertile branch in Bo- 
trychium indicates the dual nature of the branch, and forking examples 
(Chrysler 1910, fig. 28) have been adduced as supporting evidence. 

Returning to B. matricariaefolium, the third division of the bundles 
takes place in the radial plane, perpendicular to that of dichotomy II, and 
is accompanied by the forking of the common axis, resulting in the separa- 
tion of the fertile and sterile branches; this constitutes dichotomy III. Divi- 
sion of the bundle (‘‘parenthesis’’) on one side may lag behind that of the 
other (fig. 9), as might be expected when two axes are concerned, The subse- 
quent dichotomies of sterile and fertile branches are in a plane approxi- 
mately at right angles to that of dichotomy III (fig. 28). It appears then 
that in Eubotrychium the entire shoot may be interpreted in terms of 
telomes, the dichotomies alternating in two planes for four divisions after 
which dorsiventrality is established. Lack of separation of telomes is covered 
by Zimmermann’s term mesome, and is apparently represented by dichotomy 
Il and in many divisions of the distal regions. 

In Sceptridium the appearance of a single U-shaped bundle in the com- 
mon stalk, instead of the pair of bundles characteristic of Eubotrychium, 
may be regarded as the result of disappearance of dichotomy II from the 
ontogenetic series. According to the alternate view, the U-shaped trace would 
be regarded as primitive and the dual trace as derived. That the first of these 
alternatives is the more probable is indicated by the following considera- 
tions: (1) splitting of the petiolar bundle (dichotomy II) has been found in 
several individuals (Plan 3) which otherwise belong in Sceptridium; (2) 
there is frequently a marked narrowing of the xylem at the median region 
of the bundle; (3) two protoxylem groups are present in the bundle of the 
common stalk; (4) alternation in direction of the divisions to to be expected 
until dorsiventral structure becomes established; (5) in this subgenus 
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fusions of the bundles are common at various levels, the most marked and 
constant case being the temporary fusion immediately after dichotomy III 
(fig. 16) ; (6) the condition ultimately reached (e.g., in distal regions of the 
fertile branch; fig. 17), is essentially the same as in Eubotrychium, that is, 
the leaf has a right and a left half; (7) division often takes place on one side 
of the U before it occurs on the other side, indicating independence in be- 
havior of the two sides of the U, corresponding to what frequently occurs in 
the division of the parentheses of Eubotrychium. 

If on the other hand the condition found in Sceptridium is regarded as 
primitive rather than derived, Plan 2 would probably represent the earliest 
condition, with the separation of the leaf trace from the stele representing 
a dichotomy in a radial plane, following by the ‘‘repairing’’ of a solenostele 
in petiole as well as rhizome, and a subsequent dichotomy of the petiolar 
solenostele into two C-shaped parts, each of which later undergoes another 
dichotomy, this time in the plane at right angles to the earlier ones. If this 
alternative be adopted, Plan 3 would involve the interpolation of a dichotomy 
of the petiolar trace at about the level at which the petiole breaks off ; hence 
Eubotrychium would represent an offshoot from Sceptridium. Derivation of 
Plan 1 from Plan 2 is not so obvious, but it may be remarked that in some 
of the plants classified as Plan 1 the C-shaped petiolar strand almost closes 
just before the two bundles break off to supply the fertile branch ; such cases 
form a link between Plans 1 and 2—the question is, in which direction are 
we to read the sequence? If it insisted that the undivided C-shaped trace of 
Sceptridium (vs. the double trace of Eubotrychium) represents the primi- 
tive condition of the genus, the interpretation of the later branchings of the 
vascular system in terms of a series of dichotomies becomes strained, and 
surely we would be safer in regarding the fertile spike as the equivalent of 
two basal branches (pinnae) of the leaf. 

From the standpoints of (1) geographic distribution, (2) the much 
divided leaves, and (3) type of development of the sporophyte generation, 
Clausen (1938, p. 22) has argued that Sceptridium is the most primitive 
division of the genus, although he admits that the reflexed type of vernation 
may be a derived condition. The difficulty in making decisions on such points 
is illustrated by the fact that the gametophyte of Ophioglossum appears to be 
more primitive than that of Botrychium, although the sporophyte of Ophio- 
glossum is relatively advanced. Again, it is possible that Eubotrychium 
represents a tendency to reduction in size (consider B. simplex var. tene- 
brosum). When writing in 1910 I was much impressed by evidence in favor 
of this view (v. infra, on the extra-marginal origin of leaf traces). But this 
was several years prior to the appearance of the epoch-making papers on 
Rhynia by Kidston and Lang (1917-21). 

In Osmundopteris dichotomy I is followed by dichotomy II, as in Eubo- 
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trychium. It is less certain that the cutting off of the small distal strands 
constitutes another dichotomy, and the extra-marginal method of origin of 
the strands leading to the fertile branch complicates—although it does not 
contradict—the interpretation of the origin of the fertile spike as the result 
of an antero-posterior dichotomy (IIT). 


Marginal and Extra-Marginal Origin of Branch Bundles (“Pinna 
Traces”). In Eubotrychium branching of vascular bundles uniformly takes 
place as an obvious dichotomy (figs. 8, 28) ; the bundle is divided, equally or 
unequally, into two parts by a splitting which passes through xylem and 
phloem. This mode of division, when occurring in a pinna trace, is called 
marginal by Bower (1923, vol. 1, p. 172). In both sterile and fertile parts of 
Sceptridium and Osmundopteris, however, a branch bundle frequently 
arises not from the edge but from the side of the C (fig. 27), leaving a tempo- 


rary gap in the C. This mode of origin of a branch trace is called extra- 
marginal by Bower, who speaks of it as characteristic of large leaves. Bower 
moreover regards the latter method as derivative; this naturally follows if 
the fern leaf is held to be a sympodium, the evidence for which seems to be 
overwhelming. The present study has furnished support for the view that the 
extra-marginal method is characteristic of large leaves, e.g., its occurrence 
only in Sceptridium and Osmundopteris. Further, in the latter subgenus 
this method is found in connection with the origin of the larger (basal) 
branches in both fertile and sterile segments, while only the marginal method 
is apt to occur in smaller (distal) branches (ef. Bower’s observations on 
Trismeria (1923, p. 173). It is notable that in Sceptridium the pair of bun- 
dles which supply the fertile spike typically arise strictly from the margin 
of the much curved C; in only one series, prepared from a plant of B. dis- 
sectum chosen on account of its having the common stalk 6 mm. in diameter, 
has even a slight approach to the extra-marginal method been observed at the 
forking region (figs. 29-31). Osmundopteris contains the largest plants of 
the genus, and it has already been recorded that in B. virginianum and B. 
lanuginosum the branch traces in fertile spike as well as pinnae arise extra- 
marginally. 

Although Bower calls attention to the advantage of the extra-marginal 
method in a large and elaborate leaf, no attempt is made to show how the 
method may have originated. In view of the many primitive features found 
in Ophioglossales it is not surprising that certain appearances occur which 
may represent initial stages in the replacement of the marginal method by 
the extra-marginal. These have been referred to in the paper of 1910, and in 
the present study numerous additional series have been prepared in order 
to check the earlier observations. It should be borne in mind that the origin 
of the pinna trace in Botrychium is not so obvious as in some other ferns 
such as Todea barbara, where a pinna trace arises near the ‘‘hook’’ at one 
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Fic. 25. B. dissectum: bud showing five successive leaf bases. x 11. Fig. 26. Adiantum 
pedatum;: rhizome showing dichotomy of vascular system at origin of a leaf trace 
(above). x15. Fic. 27. B. multifidum: fertile branch at origin of lateral branches which 
arise in the extra-marginal method. x25. Fig. 28. B. matricariaefolium: bud above 
separation of the sterile branch (above) and fertile branch (below), also vascular 
supply to several sporangia. x16. Fies. 29-31. B. dissectum, large plant: edge of C- 
shaped petiolar bundle just below level of separation of one of the branch bundles 
supplying the fertile part of leaf (ef. fig. 15); figure 29 is uppermost of the series. 
See text. x26. Fie, 32. Ophioglossum Engelmanni, rhizome: from upper side of the 
stele arises a double leaf trace. At lower right appear the two parts of a lower leaf trace, 
x 28. 
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side of the C-shaped petiolar trace, leaving a wide gap (Chrysler 1910, fig. 
17). In Botrychium virginianum the trace arises from the abaxial side of a 
rather long gap, so that, following a series upward, the appearance presented 
is that of a small strand branching off from an adaxial edge or hook of the C 
(Bower 1926, vol. 2, p. 64, also figure 27 of the present paper), swinging 
around as it rises near the inner face of the C, eventually approaching this 
and fusing with it at a region somewhat removed from the margin; from this 
region the bundle constituting the pinna trace now breaks loose and the 
small marginal strand again becomes the marginal hook of the C. In 1910 
[ observed that in some of the smaller pinnae of B. multifidum (so-called B. 
ternatum) only the upper part of the marginal bundle is present—at the 
point on the C at which a pinna trace breaks loose a small strand is seen 
attached on the inner (adaxial) face of the bundle (fig. 29), and a little 
further down separates, running downward for a short but variable distance, 
dwindling (figs. 30, 31) and eventually disappearing. Such a strand was in 
1910 interpreted as a vestigial structure, for the reason that because of its 
lack of attachment at its lower end it could not function as a conducting 
organ. Many additional instances have lately been observed in the fertile and 
sterile segments in Sceptridium, including one instance (mentioned in the 
preceding paragraph) where each of the two main bundles supplying the 
fertile spike arises in the manner just described. It is of interest to report 
also one similar ease in the fertile segment of B. lanceolatum var. angustt- 
segmentum. 

But may it not be that these apparent ‘‘vestiges’’ on the contrary repre- 
sent initial stages in the evolution of the extra-marginal method? At the 
point where a marginal strand is about to break off it is apt to be distinetly 
curved, so that a thickening is manifest where the separation occurs; this 
thickening may be the first step leading to the extra-marginal method. Then 
might follow the separation of a few tracheids from this thiekened region, 
and the initials of such a group of tracheids might extend downward and 
at a later stage join the margin of the parent bundle. If this sequence appears 
fanciful, there are just two other possible modes of origin of the extra- 
marginal method that occur to the writer; either the pinna trace moved 
gradually from the margin toward the median region of the parent bundle, 
or else the new place of origin was assumed as a straight mutation. Perhaps, 
after all, the observations recorded in the preceding paragraph are best 
regarded as vestiges. But such a point of view would imply that the large- 
leaved species are the primitive members of the genus; this would indicate 
that B. virginianum, in which the extra-marginal plan extends to the base 
of the fertile spike, is the most primitive, that is, we would continue to look 
for ancesiral conditions among the most fern-like species, which I believe is 
the fundamental objection to the concept of Roeper (1859), who, it will be 
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recalled, homologized the fertile spike with the two basal pinnae of a fern. 
It is probable that with Bower (1935, p. 363) we should look for the ancestors 


‘ 


of Ophioglossales ‘‘among those early vascular plants in which the morpho- 
logical differentiation is less determinate.”’ 

In considering these possibilities much appears to depend on whether 
segregation of fertile from sterile telomes occurred before or after dorsiven- 
trality became established. If this segregation took place at an early stage in 
the evolution of the genus Botrychium we may regard the smaller degree of 
dorsiventrality (internal as well as external) in the fertile branch as the 
persistence of an ancestral feature; later the divisions of the sterile mesomes 





Fig. 3: 


a 


. B. simplex var. tenebrosum, abnormal plant. At the right is slightly flattened 


‘*sterile’’ branch bearing five sporangia. Natural size. 


became restricted to a single plane, and an efficient photosynthetic organ 
arose. But if on the other hand dorsiventrality of a shoot consisting of both 
fertile and sterile telomes appeared at an early period, segregation of two 
basal branches as spore-bearing organs might follow, as appears to have 
taken place in Anemia. In such an event these two branches would have 
fused to make the fertile spike, while according to the other alternative the 
two halves of the fertile region failed to separate. 

As to the cases of sporangia on branches of the sterile segment, these are 
of frequent occurrence in many of the species. The easiest way to interpret 
these cases is to consider them as reminders of the condition when there was 
not the sharp segregation into sterile and fertile telomes which now charac- 
terizes the order. A particularly interesting example which has come to my 
attention was collected in Passaic County, N. J., and is probably to be re- 
garded as B. simplex var. tenebrosum (fig. 33). The ‘‘sterile’’ branch is 
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small, somewhat fan-shaped, and bears five relatively large sporangia in mar- 
ginal position; a noteh at the tip carries out the plan of a series of dichoto- 
mies as does the venation. The fertile branch shows the usual axis (fused 
telomes), and bears 15 sporangia, each terminating a short telome. This 
branch, like the sterile segment, has a terminal notch; thus the right and 
left parts of each branch are indicated. The plant is strangely suggestive of 
how an ancestral Botrychium may have appeared. 


SUMMARY 


1. Zimmermann has advanced the hypothesis that the fertile spike in 
Ophioglossales, namely, a branch arising in a plane perpendicular to that 
of the other divisions, represents a survival of the type of branching found 
in Rhynia and Coenopteridales. This proposal is here tested from the stand- 
point of vascular anatomy. 

2. In subgenus Eubotrychium the vascular system of the shoot under- 
goes a series of four dichotomies in planes radial and tangential alternating 
with each other. At the third division the fertile and sterile branches sepa- 
rate. With the fourth division dorsiventrality of each branch is established, 
and subsequent dichotomies are in the same plane. 

3. Subgenus Sceptridium shows less uniformity and follows one or 
another of three plans. Generally the second dichotomy (splitting of the 
leaf-trace) is absent, but transitions occur to the condition typical of Eubo- 
trychium. Two possible interpretations are submitted, both in terms of 
dichotomy; according to the preferred interpretation, the condition in 
Sceptridium is derived from that found in Eubotrychium. 

4. In both Sceptridium and Osmundopteris the extra-marginal origin 
of branch bundles obscures the dichotomous plan, and is regarded as a 
derived condition. 

5. A possible transition from the marginal to extra-marginal mode of 
origin of branch bundles is described. 

6. The bearing of abnormal individuals on the general problem is briefly 
considered. 

7. The possibility of deriving Ophioglossales more or less directly from 
Psilophytales receives some support from the present investigation. If the 
evidence should be held sufficient, the hypothesis of Roeper would be aban- 
doned. 

DEPARTMENT OF BOTANY, RUTGERS UNIVERSITY 

NEw BRUNSWICK, NEW JERSEY 
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THE BRYOPHYTES OF SHENANDOAH NATIONAL 
PARK, VIRGINIA 


IRMA SCHNOOBERGER AND FRANCES E. WYNNE 


In June 1944 the authors spent three weeks in Shenandoah National 
Park, Virginia, in the northern section of the Blue Ridge Mountains, col- 
lecting bryophytes. The living quarters used were five Appalachian Trail 
Club shelters (Range View, Meadow Spring, Rock Spring, Pocosin, and 
Doyle River) and the collections center around those regions. The areas col- 
lected are arranged below from north to south and are cited in that order in 
the annotated list of species concluding this report. 


Little Devils Stairs, Rappahannock County. Altitude 2500-1500 feet. June 20, 1944. 

Bear Wallow, Page County. Altitude 3000 feet. June 18, 1944. 

Appalachian Trail south of Elk Wallow Gap, Page and Rappahannock Counties. Alti 
tude about 2500 feet. June 19, 1944. 

Buck Hollow Trail, Rappahannock County. Altitude 1500-3000 feet. June 13, 1944. 

Pinnacle Ridge, Rappahannock County. Altitude 3400-3500 feet. June 14, 1944. 

Limberlost, Madison County. Altitude 3200 feet. June 17, 1944. 

Old Rag Mountain, Madison County. Altitude 3200 feet. June 17, 1944. 

Hawksbill Mountain, Page County. Altitude 3500-4049 feet. June 16, 1944. 

Appalachian Trail between Franklin Cliffs and Crescent Rocks, Page County. Altitude 
3000-3500 feet. June 15-16, 1944. 

Fisher’s Gap and Rose River, North Fork, Madison County. Altitude 2500 feet. June 
15, 1944. 

Appalachian Trail—Pocosin Shelter to Lewis Mountain, Greene County. Altitude 3000- 
3500 feet. June 23, 1944. 

Pocosin Fire Road, Greene County. June 24—25, 1944. 

Appalachian Trail—Pocosin Shelter to South River, Greene County. Altitude 300-3500 
feet. June 22, 1944. 

South River, Greene County. Altitude 3000-2000 feet. June 22-24, 1944. 

Big Flat Mountain (altitude 3600 feet), Loft Mountain (altitude 3500 feet), and Ivy 
Creek (altitude 2500-2000 feet), June 26, 1944. 

Doyle River (altitude 3000-1600 feet) and Jones Run (altitude 1500-2800 feet), Albe 
marle County. June 27, 1944. 

Big Run Trail, Rockingham County. Altitude 2750-1500 feet. June 29, 1944. 

Big Run Bridge, Rockingham County. June 29, 1944. 


All the species reported here were collected along the ridge, and none are 
from the valleys to the east (the Piedmont) or west (the Great Valley). The 
Blue Ridge is the exposed core of a large anticline composed of Pre-Cambrian 
igneous rocks: gneiss, schist, granite, metabasalt. The flanks of the ridge are 
silicious sedimentary rocks of lower Cambrian sandstone, quartzite, and 
some slate. The most resistant rocks of the ridge, metabasalt or greenstone, 
have formed the high ledges projecting several hundred feet above the sum- 
mit peneplain (3500 feet elevation) and bold monadnocks such as Stony Man 
(4011 feet) and Hawksbill (4049 feet). 
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The present ridge has been produced by four periods of erosion alter- 
nated with periods of uplift. The remains of three peneplains are apparent 
as a result of this process and the present valley floor to the west of the Ridge 
is the product of the present or fourth erosion period. The sedimentary rocks 
including all the sandstones and limestones which onee covered the ridge 
have been eroded away leaving only the highly resistant igneous core as the 
present ridge. 

The result of these four extended periods of erosion is a highly dissected 
area with few elevated flat lands. There are few swampy areas, and therefore 
a limited range of habitats and a restricted diversity of flora. The region is 
remarkably well drained, with only two small areas which might be called 
swamps—one in Bear Wallow and the other at Big Meadows. This means 
that habitats for many aquatic or semi-aquatie bryophytes are lacking in 
the Park. 

The fact that all the rocks in the ridge are igneous eliminates the possi- 
bility of finding several score of limestone-inhabiting bryophytes that would 
normally be expected to occur in the range. Comparison with the only recent 
extensive study of mosses in Virginia (Patterson 1940a,b, 1948, 1944) shows 
about 20 species occurring exclusively on limestone at Mountain Lake, Vir- 
ginia; of these species only three (Encalypta streptocarpa, Barbula ungui- 
culata, and Anomodon viticulosus) were found in Shenandoah National 
Park. Only one list of Virginia mosses (Britton 1893) had been published 
previous to Patterson’s work. 

The flora of the Blue Ridge is more closely allied with the flora of north- 
eastern North America than with that of the southern part of the continent. 
Less than ten per cent of the species found in the park are characteristically 
southern with their northern limit of range in Virginia. Over ninety per cent 
of all the bryophytes collected are species common in and characteristic of 
the area from New England to the Great Lakes and the Appalachians. 

In the complete lists of 38 species of Hepaticae and 171 species of Musci, 
which form the main body of this paper, rare species and range extensions 
are marked with an asterisk. The most interesting mosses and liverworts are 
listed immediately below with the known range in North America and the 
adjoining states as given for West Virginia by Ammons (1940) and Ten- 
nessee by Sharp (1939). 

Hepaticae 

PTILIDIUM CILIARE. Greenland to Alaska, south to New England and Min- 
nesota. Not reported in West Virginia, Virginia, or Tennessee. 

CEPHALOZIELLA HAMPEANA. Widespread but not collected in West Vir- 
ginia, Virginia, Tennessee, or in Virginia since 1892 (Haynes 1927). 

LOPHOCOLEA MINOR. Quebee to British Columbia, south to Pennsylvania, 
Indiana, Kentucky, West Virginia, Minnesota, Montana, Idaho, and New 
Mexico. Not reported in Tennessee or by Sharp (1944) in Virginia; collected 
onee in Virginia by Small (Evans 1893). 
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Carolina, Kentucky, Tennessee, Idaho, New Mexico, Utah, Oregon, Wash- 
ington. Not before reported in Virginia. This species was found also near 
the park headquarters just outside the park boundary. 

CHILOSCYPHUS POLYANTHUS. Labrador to Alaska, south to North Carolina, 
Tennessee, Missouri, Colorado, Utah, and California. Not collected in Vir- 
ginia since 1892 (Haynes 1927). 

CHILOSCYPHUS RIVULARIS. Newfoundland to British Columbia, south to 
North Carolina, Oklahoma, New Mexico, and California. Not reported in 
Virginia since 1937 (Bloomquist). 

BARBILOPHOZIA BARBATA. Greenland to Yukon, south to New York, New 
Jersey, and Virginia. Reported by Sharp (1944) as rare at Mountain Lake. 

PLAGIOCHILA LUDOVICIANA. Sharp (1944) says of this species, ‘‘ This rather 
robust hepatic has not been reported before north of Tennessee and North 
Carolina.’’ The present specimen from Shenandoah National Park extends 
the range farther north in Virginia. 


Musci 


The following species and varieties are believed to be new to Virginia: 

FISSIDENS VIRIDULUS. South to the middle Atlantic states; rare in Ten- 
nessee. 

DITRICHUM LINEARE. Prince Edward Island to 8. Carolina and Missouri. 
Rare in Tennessee. 

DICRANOWEISIA CRISPULA. Greenland to Labrador, Mt. Marey, N. Y., and 
Mt. Katahdin, Maine. 

DICRANELLA VARIA. Not common in Tennessee. 

RHACOMITICUM HETEROSTICHUM var. GRACILESCENS Bry. Eur. ‘‘ Appar- 
ently very rare but your specimen checks with Holzinger 186, cited as the 
first American collection,’’ Geneva Sayre. 

MNIUM ORTHORHYNCHU™M. In the east, south to North Carolina. 

THUIDIUM PHILIBERTI. Southern Canada, south to Pennsylvania, New 
Jersey, and New Mexico. 

BRACHYTHECIUM RUTABULUM. Northern North America, south to New 
Jersey and Pennsylvania; rare in Tennessee. 

BRACHYTHECIUM VELUTINUM. Northern North America, south to New 
Jersey. 

(CHAMBERLAINIA BIVENTROSA. Known only from Louisiana. 

SEMATOPHYLLUM CAESPITOSUM. Rare in Florida. 

HYPNUM PALLESCENS. Northern North America, south in the mountains 
to Tennessee ; rare in Tennessee. 

HYLocoMIuM UMBRATUM. Northern North America, south in the moun- 
tains to North Carolina; rare in Tennessee. 

POLYTRICHUM PILIFERUM. Northern North Amercia, south to New Jersey ; 
rare in Tennessee. 
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intendent of the Park and Mr. W. T. Stephens, Head Ranger, for their 
valuable assistance and cooperation in Shenandoah National Park. 

Identifications have been made by the authors and Dr. Margaret Fulford 
(Hepaticae), Dr. Winona H. Welch (Frontinalaceae), and Dr. Geneva Sayre 
(Grimmiaceae). Dr. W. C. Steere has kindly checked doubtful species. 

Specimens are deposited in the writers’ private herbaria, at Shenandoah 
National Park, the New York Botanical Garden, and the University of 
Michigan Herbarium. 

In the list of species the nomenclature and arrangement follow Brotherus 
in the second edition of Engler & Prantl’s Die Natirlichen Pflanzenfamilien 
for the Musci and Evans’ ‘‘ List of Hepaticae Found in the United States, 
Canada, and Arctic America’’ for the Hepaticae. 


HEPATICAE 
PTILIDIACEAE 


*PTILIDIUM CILIARE (L.) Nees. Little Devils Stairs, Lewis Mountain, 
Ivy Creek, Doyle River. Morphologically these plants fit the description of 
P. ciliare, but their habitat was not typical. These were collected on logs, 
whereas P. ciliare typically grows on rocks. It is interesting that Sharp 
(1944) reports P. pulcherrimum on rocks instead of its usual substratum 
of rotten logs. 

PTILIDIUM PULCHERRIMUM (Web.) Hampe. Buck Hollow, Jones Run. 


LEPIDOZIACEAE 


MICROLEPIDOZIA SYLVATICA (Evans) Joerg. Big Run Bridge. 


CEPHALOZIACEAE 


CEPHALOZIA CONNIVENS (Dicks.) Lindb. Big Run. 

NOWELLIA CURVIFOLIA (Dicks.) Mitt. Little Devils Stairs, Bear Wallow, 
Elk Wallow Gap, Buck Hollow, Franklin Cliffs to Crescent Rocks, Rose 
River, Lewis Mountain, South River, Ivy Creek, Jones Run. 

OQDONTOSCHISMA DENUDATUM (Mart.) Dumort. Bear Wallow, Elk Wal- 
low Gap, Ivy Creek, Jones Run. 


CEPHALOZIELLIACEAE 


* CEPHALOZIELLA HAMPEANA (Nees) Schiffn. Little Devils Stairs, Big Run. 


HARPAN THACEAE 


LOPHOCOLEA BIDENTATA (L.) Dumort. Bear Wallow. 

LOPHOCOLEA HETEROPHYLLA (Schrad.) Dumort. Little Devils Stairs, 
Buck Hollow, Pinnacle Ridge, South River, Ivy Creek. 

*LOPHOCOLEA MINOR Nees. Ivy Creek. 

*CHILOSCYPHUS POLYANTHUs (L.) Corda. Big Run. 

*CHILOSCYPHUS PALLESCENS (Ehrh.) Dumort. Buck Hollow. 

*CHILOSCYPHUS RIVULARIS (Schrad.) Loeske. Ivy Creek. Bloomquist 
(1937) records C. rivularis for Mountain Lake, but Sharp (1944) did not 
collect it again. 
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JUNGERMANNIACEAE 


BARBILOPHOZIA BARBATA (Schmid.) Loeske. Pinnacle Ridge, Big Run. 
JAMESONIELLA AUTUMNALIS (DC.) Steph. Little Devils Stairs, Buck 
Hollow, South River, Lewis Mountain, Pocosin to South River. 
PLECTOCOLEA CRENULATA (Smith) Evans. Little Devils Stairs, Ivy 
Creek, Big Flat Mountain, Big Run. 


MARSU PELLACEAE 


MARSUPELLA EMARGINATA (Ehrh.) Dumort. Hawksbill, Franklin Cliffs, 
Rose River, Pocosin Fire Road, South River, Big Run. 


PLAGIOC HILACEAE 


PLAGIOCHILA ASPLENIOIDES (L.) Dumort. Little Devils Stairs, Buck 
Hollow, Jones Run, Doyle River. 

*PLAGIOCHILA LUDOVICIANA Sulliv. Little Devils Stairs. Sharp (1944) 
first reported this species in Virginia, unknown previously north of Ten- 
nessee and North Carolina. This collection extends its range farther north 
in Virginia. 

SCAPANIACEAE 


DIPLOPHYLLUM APICULATUM (Evans) Steph. Hawksbill, Franklin Cliffs. 

ScCAPANIA NEMOROSA (L..) Dumort. Little Devils Stairs, Bear Wallow, 
Buek Hollow, Hawksbill, Franklin Cliffs to Cresent Rocks, Rose River, South 
River, Pocosin to South River, Ivy Creek, Big Run, Big Run Bridge. 

SCAPANIA UNDULATA (L..) Dumort. Bear Wallow, Buck Hollow. 


PORELLACEAE 


PORELLA PINNATA L. Bear Wallow, Buck Hollow. 

PORELLA PLATYPHYLLOIDEA (Schwein.) Lindb. Little Devils Stairs, Bear 
Wallow, Elk Wallow Gap, Buck Hollow, Pinnacle Ridge, Hawksbill, Frank- 
lin Cliffs, Lewis Mountain, South River, Doyle River. 


RADU LACEAE 


RADULA COMPLANATA (L.) Dumort. Little Devils Stairs, Buck Hollow. 
RADULA OBCONICA Sulliv. Buck Hollow. 


FRULLANIACEAE 


F'RULLANIA ASAGRAYANA Mont. Little Devils Stairs, Buck Hollow, Hawks- 
bill, Rose River, Limberlost, Lewis Mountain, South River, Poeosin to South 
River, Big Run. 

FRULLANIA BRITTONIAE Evans. Buck Hollow, Pinnacle Ridge, Hawks- 
bill, Lewis Mountain. 

F'RULLANIA EBORACENSIS Gottsche. Little Devils Stairs, Buck Hollow, 
Pinnacle Ridge, Limberlost, Old Rag, Big Meadows, Hawksbill, Rose River, 
Lewis Mountain, South River, Big Run. 

F'RULLANIA RIPARIA Hampe. Ivy Creek, Doyle River, Jones Run. 

JUBULA PENNSYLVANICA (Steph.) Evans. Little Devils Stairs, Elk Wal- 
low, Buck Hollow, Rose River. 
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LEJEU NEACEAE 

LEUCOLEJEUNEA CLYPEATA (Schwein.) Evans. Buck Hollow, Rose River, 
Doyle River. 

LEJEUNEA CAVIFOLIA (Ehrh.) Lindb. Little Devils Stairs, Buck Hollow, 
Franklin Cliffs. 

LEJEUNEA PATENS Lindb. Little Devils Stairs, Buck Hollow, Doyle 
River. 

METZGERIACEAE 

METZGERIA CONJUGATA Lindb. Buck Hollow, Doyle River. 

METZGERIA CRASSIPILIS (Lindb.) Evans. South River, Doyle River, Jones 
Run. 

MARCHANTIACEAE 


CONOCEPHALUM conicUM (L.) Dumort. Little Devils Stairs, Ivy Creek. 


REBOULIACEAE 
REBOULIA HEMISPHAERICA (L..) Raddi. South River. 
MUSCI 
ANDREAECEAE 


ANDREAEA ROTHIT Web. & Mohr. Hawksbill. 


FISSIDEN TACEAE 


FISSIDENS ADIANTOIDES Hedw. Little Devils Stairs, Bear Wallow, Buck 
Hollow. Franklin Cliffs, Jones Run. 

FISSIDENS CRISTATUS Wils. Little Devils Stairs, Bear Wallow, Buck Hol- 
low, Franklin Cliffs, Pocosin Shelter to South River, South River, Pocosin 
Fire Road, Ivy Creek,Doyle River, Jones Run, Big Run. 

FISSIDENS MINUTULUS Sull. Elk Wallow, Buck Hollow, Rose River, Old 
Rag, Ivy Creek, Doyle River. 

FISSIDENS OSMUNDIOIDES Hedw. Bear Wallow, Buck Hollow, Franklin 
Cliffs, Poecosin Fire Road, South River, Loft Mountain, Doyle River, Big Run. 

FISSIDENS SUBBASILARIS Hedw. Buck Hollow, Limberlost, Lewis Moun- 
tain. 

FISSIDENS TAXIFOLIUS Hedw. Bear Wallow, Rose River, South River, 
Lewis Mountain, Big Run. 

*FISSIDENS VIRIDULUS (Web. & Mohr) Wahlenb. Pocosin to South River, 
South River, Ivy Creek. 

DITRICHACEAE 


CERATODON PURPUREUS (Hedw.) Brid. Little Devils Stairs, Elk Wallow 
Gap, Buck Hollow, Pinnacle Ridge, Hawksbill, Pocosin Fire Road, South 
River, Lewis Mountain, Big Flat Mountain. 

*DITRICHUM LINEARE (Sw.) Lindb. Hawksbill, Jones Run. 

DITRICHUM PALLIDUM (Hedw.) Hampe. Little Devils Stairs, Bear Wal- 
low, Elk Wallow Gap, Buck Hollow, Pinnacle Ridge, Rose River, Hawksbill, 
Old Rag, Loft Mountain, Ivy Creek, Doyle River, Big Run. 

DITRICHUM PUSILLUM (Hedw.) E. G. Britton. Little Devils Stairs, Elk 
Wallow Gap, Pinnacle Ridge, Franklin Cliffs, Hawksbill, Rose River, South 
River, Lewis Mountain, Big Flat Mountain, Ivy Creek, Big Run. 











512 BULLETIN OF THE TORREY CLUB (Vou. 


DICRANACEAE 


DICRANELLA HETEROMALLA (Hedw.) Schimp. Elk Wallow Gap, Pinnacle 
Ridge, Hawksbill, Limberlost, Old Rag, Fishers Gap, Lewis Mountain, Po- 
cosin to South River, Loft Mountain, Jones Run, Big Run. 

*DICRANELLA VARIA (Hedw.) Schimp. Elk Wallow Gap, Pocosin Fire 
Road. 

*DICRAONOWEISIA CRISPULA (Hedw.) Lindb. Pinnacle Ridge, Hawksbill, 
Ivy Creek. 

PARALEUCOBRYUM LONGIFOLIUM (Hedw.) Loeske. Elk Wallow Gap. 

RHADBOWEISIA DENTICULATA (Brid.) Bry. Eur. Old Rag, Franklin Cliffs, 
Crescent Rocks. 

DICRANUM BONJEANI DeNot. Franklin Cliffs. 

DICRANUM FLAGELLARE Hedw. Bear Wallow, Elk Wallow Gap, Buck 
Hollow, Rose River, South River, Ivy Creek, Loft Mountain. 

DicRANUM FULVUM Hook. Little Devils Stairs, Bear Wallow, Buck 
Hollow, Hawksbill, Rose River, Franklin Cliffs, Big Meadows, Pocosin Fire 
Road, South River, Lewis Mountain, Ivy Creek, Big Run. 

DIcRANUM FUSCESCENS Turn. Little Devils Stairs, Bear Wallow, Elk 
Wallow Gap, Buck Hollow, Pinnacle Ridge, Hawksbill, Franklin Cliffs, Rose 
River, Old Rag, Pocosin Fire Road, South River, Ivy Creek, Big Run. 

DICRANUM MONTANUM Hedw. Little Devils Stairs, Buck Hollow, Lim- 
berlost, Pocosin Fire Road, South River, Lewis Mountain, Doyle River. 

DicRANUM RUGOSUM (Hoffm.) Brid. Franklin Cliffs. 

DicRANUM scopARIUM Hedw. Bear Wallow, Elk Wallow Gap, Buck 
Hollow, Pinnacle Ridge, Hawksbill, Franklin Cliffs, Rose River, Pocosin 
Fire Road, South River, Lewis Mountain, Doyle River, Big Run. 


LEU COBRYACEAE 


LEUCOBRYUM ALBIDUM (Brid.) Lindb. Bear Wallow, Lewis Mountain, 
Big Run. 

LEuCcOBRYUM GLAUCUM (Hedw.) Schimp. Bear Wallow, Elk Wallow 
Gap, Buck Hollow, Franklin Cliffs, Rose River, Limberlost, Pocosin Fire 
Road, South River, Ivy Creek, Doyle River, Big Run, Big Run Bridge. 


ENCALYPTACEAE 


ENCALYPTA STREPTOCARPA Hedw. Pocosin Shelter to South River, Drive 
at Big Run Trail. 

POTTIACEAE 

WEISIA VIRIDULA Hedw. Pocosin Shelter to South River, Doyle River, 
Big Run. 

TORTELLA CAESPITOSA (Schwaegr.) Limpr. Little Devils Stairs, Bear 
Wallow, Elk Wallow Gap, Buck Hollow, Franklin Cliffs, Rose River, Pocosin 
Shelter to South River, Jones Run, Doyle River, Big Run. 

BARBULA UNGUICULATA Hedw. Little Devils Stairs, Bear Wallow, Elk 
Wallow Gap, Buck Hollow, Pinnacle Ridge, Pocosin Fire Road, South River, 
Ivy Creek, Doyle River, Big Run. 


GRIM MIACEAE 


GRIMMIA ALPICOLA Var. RIVULARIS (Brid.) Broth. Buck Hollow, Old Rag, 
Rose River. 
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GRIMMIA APOCARPA Hedw. Pocosin to South River, Doyle River. 

GRIMMIA APOCARPA var. CONVERTA (Funck.) Spreng. Crescent Rocks. 

GRIMMIA APOCARPA Var. GRACILIS (Schleich.) W. & M._ Big Run. 

GRIMMIA PILIFERA Beauv. Elk Wallow Gap, Little Devils Stairs, Pin- 
nacle Ridge, Limberlost, Lewis Mountain, Doyle River, Big Run. 

*RHACOMITRIUM HETEROSTICHUM Var. GRACILESCENS Bry. Eur. Crescent 
Rocks. 


FU NARIACEAE 


PHYSCOMITRIUM TURBINATUM (Michx.) Brid. Buck Hollow, Poecosin 
Shelter to South River, Doyle River. 


TETRAPHIDACEAE 
TETRAPHIS PELLUCIDA Hedw. Little Devils Stairs, Bear Wallow, Rose 
River, Big Run Bridge. 
BRYACEAE 


MNIOBRYUM ALBICANS (Wahlenb.) Limpr. | Pohlia Wahlenbergu (Web. 
& Mohr) Andrews]. Buck Hollow, Big Run. 

BRYUM ARGENTEUM Hedw. Bear Wallow, Buck Hollow, Pinnacle Ridge, 
Lewis Mountain. 

BRYUM BIMUM Schreb. Little Devils Stairs, Bear Wallow, Buck Hollow, 
Hawksbill, Franklin Cliffs, Rose River, Lewis Mountain, Pocosin Shelter to 
South River, Doyle River, Jones Run. 

BrRyYuM CAEspPItTiciIum Hedw. Little Devils Stairs, Buck Hollow, Pin- 
nacle Ridge, Lewis Mountain, Ivy Creek, Jones Run. 

BRYUM CAPILLARE Hedw. Little Devils Stairs, Pinnacle Ridge, Old Rag, 
Franklin Cliffs, Pocosin Shelter to South River, Doyle River, Big Run. 

RHODOBRYUM ROSEUM (Bry. Eur.) Limpr. Little Devils Stairs, Bear 
Wallow, Elk Wallow Gap, Pinnacle Ridge, Old Rag, Hawksbill, Rose River, 
Pocosin Shelter to South River, Pocosin Fire Road, South River, Lewis 
Mountain, Jones Run, Big Run. 

Ponuia cruDA (Hedw.) Lindb. Lewis Mountain. 

POHLIA NUTANS (Schreb.) Lindb. Buck Hollow. 

MNIuM AFFINE Bland. Little Devils Stairs, Bear Wallow, Elk Wallow 
Gap, Buck Hollow, Pinnacle Ridge, Hawksbill, Franklin Cliffs, Pocosin Fire 
Road, Pocosin Shelter to South River, South River, Lewis Mountain, Ivy 
Creek, Doyle River, Big Run. 

MNIuM cuspPipaATtuM Hedw. Little Devils Stairs, Bear Wallow, Elk Wal- 
low Gap, Pinnacle Ridge, Hawksbill, Pocosin Shelter to South River, South 
River, Doyle River, Jones Run, Big Run. 

MNium HoRNUM Hedw. Buck Hollow, Big Run Bridge. 

MNIUM MARGINATUM (Dicks.) P. B. Little Devils Stairs. 

*\INIUM ORTHORHYNCHUM Brid. Little Devils Stairs. 

MNium puNcTATUM Hedw. Little Devils Stairs, Buck Hollow, Pinnacle 
Ridge, Rose River, Ivy Creek. 

MNIUM STELLARE Reich. Jones Run. 


AULACOMNIACEAE 


AULACOMNIUM HETEROSTICHUM (Hedw.) Bry. Eur. Little Devils Stairs, 
Elk Wallow Gap, Franklin Cliffs, Pocosin Shelter to South River, Doyle 
River, Jones Run, Big Run. 
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AULACOMNIUM PALUSTRE (Web. & Mohr) Schwaegr. Little Devils Stairs, 
Buck Hollow, Pinnacle Ridge. 


BARTRAMIACEAE 


BARTRAMIA POMIFORMIS Hedw. Elk Wallow Gap, Buck Hollow, Franklin 
Cliffs, Hawksbill, Pocosin Shelter to South River, South River, Jones Run, 
Big Run. 

*PHILONOTIS AMERICANA Dismier. Big Run Bridge. 

PHILONOTIS FONTANA (Hedw.) Brid. Little Devils Stairs, Bear Wallow, 
Buek Hollow, Pinnacle Ridge, Franklin Cliffs, Pocosin Shelter to South 
River, South River, Doyle River. 


ORTHOTRICACEAE 


ORTHOTRICHUM OHIOENSE Sull. & Lesq. Loft Mountain. 

*ORTHOTRICHUM SPECIOSUM Nees. Pinnacle Ridge, Old Rag, Big Run. 

ULOTA AMERICANA (P. B.) Limpr. Bear Wallow, Elk Wallow Gap, Buck 
Hollow, Pinnacle Ridge, Limberlost, Old Rag, Hawksbill, Franklin Cliffs, 
Rose River, Pocosin Fire Road, South River, Lewis Mountain, Ivy Creek, 
Big Run. 

ULora crispa (Hedw.) Brid. Little Devils Stairs, Limberlost, Old Rag, 
Big Meadows, Hawksbill, Rose River, Lewis Mountain, Pocosin Shelter to 
South River, Big Flat Mountain, Loft Mountain, Big Run. 

DRUMMONDIA PROREPENS (Hedw.) Jenn. Little Devils Stairs, Pinnacle 
Ridge, Hawksbill, Crescent Rocks, Lewis Mountain, Pocosin Shelter to South 
River, Big Flat Mountain, Loft Mountain, Ivy Creek, Jones Run, Big Run. 


FON TINALACEAE 


FONTINALIS NOVAE-ANGLIAE Sull. Bear Wallow. 


CLIMACIACEAE 


CLIMACIUM AMERICANUM Brid. Bear Wallow, Buck Hollow, Pocosin 
Shelter to South River, Big Flat Mountain, Ivy Creek, Doyle River, Jones 
Run, Big Run Bridge. 

CLIMACIUM DENDROIDES (Hedw.) Web. & Mohr. Pocosin Shelter to South 
River, Doyle River. 

CLIMACIUM KINDBERGII (R. & C.) Grout. Big Run Bridge. 

POROTRICHUM ALLEGHANIENSE (C. Miill.) Grout. Little Devils Stairs, 
Buck Hollow, Pocosin Shelter to South River, Lewis Mountain, Jones Run. 


HEDWIGIACEAE 


Hepwiaeia ciniATa Hedw. Little Devils Stairs, Bear Wallow, Buck Hol- 
low, Pinnacle Ridge, Old Rag, Hawksbill, Franklin Cliffs, Rose River, Po- 
cosin Shelter to South River, Lewis Mountain, Ivy Creek, Big Run. 

LEUCODONTACEAE 

LEUCODON BRACHYPUsS Brid. Hawksbill, Franklin Cliffs, Rose River, 
Pocosin Fire Road, South River, Big Flat Mountain, Big Run. 

LEUCODON JULACEUS f. FLAGELLIFERUS Grout. Ivy Creek. 

LEUCODON sciuROIDES (Hedw.) Schwaegr. Pinnacle Ridge, Limberlost, 
Old Rag. 
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LEPTODON TRICHOMITRIUM (Hedw.) Mohr. Buck Hollow, Rose River, 
Lewis Mountain, Pocosin Shelter to South River, South River, Doyle River. 


NECKERACEAE 


NECKERA PENNATA Hedw. Rose River, Ivy Creek. 


THELIACEAE 


THELIA ASPRELLA (Hedw.) Sull. Little Devils Stairs, Bear Wallow, Elk 
Wallow Gap, Hawksbill, Franklin Cliffs, Lewis Mountain, Pocosin Shelter 
to South River, South River, Doyle River, Big Run. 

THELIA HIRTELLA (Hedw.) Sull. Elk Wallow Gap. 


FABRONIACEAE 


SCHWETSCHKEOPSIS DENTICULATA (Sull.) Broth. Little Devils Stairs, 
Rose River, Pocosin Shelter to South River, Big Run. 


LESKEACEAE 


LESKEA OBSCURA Hedw. Rose River, Big Flat Mountain. 
LLESKEA POLYCARPA (Ehrh.) Hedw. Hawksbill, Lewis Mountain, Pocosin 
Shelter to South River, Doyle River. 


THUIDIACEAE 


ANOMODON ATTENUATUS (Hedw.) Hueben. Little Devils Stairs, Bear 
Wallow, Elk Wallow Gap, Buck Hollow, Limberlost, Old Rag, Franklin 
Cliffs, Rose River, Big Meadows, Lewis Mountain, Pocosin Shelter to South 
River, Doyle River, Big Run. 

ANOMODON MINOR (P. B.) Lindb. Pinnacle Ridge, Limberlost, Lewis 
Mountain, Pocosin Shelter to South River, South River, Doyle River, Jones 
Run. 

ANOMODON ROSTRATUS (Hedw.) Schimp. Little Devils Stairs, Bear Wal- 
low, Elk Wallow Gap, Buck Hollow, Rose River, Pocosin Fire Road, South 
River, Doyle River, Jones Run, Big Run. 

ANOMODON RUGELIT (C. Mill.) Keissl. Pinnacle Ridge, Crescent Rocks, 
Rose River, Lewis Mountain, Big Flat Mountain. 

ANOMODON TRISTIS (Cesati) Sull. Pinnacle Ridge, Big Flat Mountain. 

ANOMODON viTICULOsUs (Hedw.) Hook. & Tayl. Buck Hollow, Old Rag, 
Hawksbill, Franklin Cliffs, Rose River, Poeosin Shelter to South River, 
Doyle River, Jones Run. 

THUIDIUM ABIETINUM (Brid.) Bry. Eur. Cresent Rocks. 

THUIDIUM DELICATULUM (Hedw.) Mitt. Little Devils Stairs, Bear Wall- 
low, Elk Wallow Gap, Buck Hollow, Pinnacle Ridge, Limberlost, Old Rag, 
Hawksbill, Franklin Cliffs, Lewis Mountain, Pocosin Fire Road, South 
River, Big Flat Mountain, Ivy Creek, Doyle River, Big Run. 

*THUIDIUM PHILIBERTI Limpr. Big Run. 

TuHvuipivm scitum (P. B.) Aust. Bear Wallow, Elk Wallow Gap, Hawks- 
bill, Rose River, Lewis Mountain, Pocosin Fire Road, South River, Jones 
Run. 

THUIDIUM RECOGNITUM (Hedw.) Lindb. Pocosin Shelter to South River, 
Big Run. 
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THUIDIUM VIRGINIANUM (Brid.) Lindb. Little Devils Stairs, Bear Wal- 
low, Elk Wallow Gap, Buck Hollow, Pinnacle Ridge, Limberlost, Franklin 
Cliffs, Rose River, Lewis Mountain, Pocosin Fire Road, South River, Ivy 
Creek, Big Flat Mountain, Doyie River, Jones Run, Big Run. 


AMBLYSTEGIACEAE 


CAMPYLIUM CHRYSOPHYLLUM (Brid.) Bryhn. Little Devils Stairs, Bear 
Wallow, Buck Hollow, Franklin Cliffs, Crescent Rocks, Pocosin Fire Road, 
South River, Jones Run, Big Run. 

CAMPYLIUM HISPIDULUM (Brid.) Mitt. Bear Wallow, Elk Wallow Gap, 
Pinnacle Ridge, Rose River, Lewis Mountain, Pocosin Shelter to South 
River, Big Run. 

*CAMPYLIUM POLYGAMUM (Bry. Eur.) Bryhn. Buck Hollow, South 
River, Doyle River. 

CAMPYLIUM RADICALE (P. B.) Grout. Bear Wallow, Rose River. 

*HYGROAMBLYSTEGIUM FLUVIATILE (Sw.) Loeske. Doyle River. 

*HYGROAMBLYSTEGIUM FLUVIATILE var. OVATUM Grout. Little Devils 
Stairs, Elk Wallow Gap, Buck Hollow, Crescent Rocks, Fishers Gap, Pocosin 
Shelter to South River, Doyle River. 

HYGROAMBLYSTEGIUM IRRIGUUM (Wils.) Loeske. Little Devils Stairs, 
Bear Wallow, Elk Wallow Gap, Buck Hollow, Rose River, Pocosin Shelter 
to South River, South River, Ivy Creek, Doyle River, Jones Run. 

HYGROAMBLYSTEGIUM IRRIGUUM Var. SPINIFOLIUM (Schimp.) Grout. Little 
Devils Stairs, Pocosin Shelter to South River, Ivy Creek, Doyle River. 

HYGROAMBLYSTEGIUM ORTHOCLADON (P. B.) Grout. South River, Big 
Run. 

ScIAROMIUM LESCURII (Sull.) Broth. Bear Wallow, Buck Hollow, Rose 
River, Big Run Bridge. 

LEPTODICTYUM TRICHOPODIUM var. KocHTI (Br. & Sch.) Broth. Little 
Devils Stairs, Big Run. 

* A MBLYSTEGIUM JURATZKANUM Schimp. Buck Hollow, Limberlost. 

AMBLYSTEGIUM SERPENS (Hedw.) Bry. Eur. Little Devils Stairs, Buck 
Hollow, Pinnacle Ridge, Big Meadows, Lewis Mountain, Pocosin Shelter to 
South River, Doyle River. 

AMBLYSTEGIUM VARIUM (Hedw.) Lindb. Little Devils Stairs, Bear Wal- 
low, Pinnacle Ridge, Old Rag, Pocosin to South River, Doyle River. 

AMBLYSTEGIELLA CONFERVOIDES (Brid.) Loeske. Lewis Mountain. 

AMBLYSTEGIELLA SUBTILIS (Hedw.) Loeske. Pinnacle Ridge, Rose River. 

HYGROHYPNUM DILATATUM (Wils.) Loeske. Buck Hollow. 

HYGROHYPNUM EUGYRIUM (Br. & Sch.) Loeske. Buck Hollow, Ivy Creek. 

PLEUROZIUM SCHREBERI (Bry. Eur.) Mitt. Hawksbill. 


BRACHYTHECIACEAE 


BRACHYTHECIUM acuTUM (Mitt.) Sull. Jones Run, Doyle River. 

BRACHYTHECIUM piIGAsTRUM C. Mill. & Kindb. Little Devils Stairs, 
Bear Wallow, Elk Wallow Gap, Pinnacle Ridge, Pocosin Shelter to South 
River, Jones Run, Big Run. 

BRACHYTHECIUM OXYCLADON (Brid.) Jaeger & Sauerb. Little Devils 
Stairs, Bear Wallow, Old Rag, Franklin Cliffs, Rose River, Lewis Mountain, 
Pocosin Fire Road, South River, Ivy Creek, Doyle River, Jones Run, Big 


Run. 
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BRACHYTHECIUM PLUMOSUM (Sw.) Br. & Sch. Little Devils Stairs, Elk 
Wallow Gap, Buck Hollow, Hawksbill, Franklin Cliffs, Pocosin Shelter to 
South River, Ivy Creek, Big Run. 

BRACHYTHECIUM RIVULARE Br. & Sch. Little Devils Stairs, Elk Wallow 
Gap, Buck Hollow, Rose River, Pocosin Shelter to South River, South River, 
Ivy Creek, Jones Run, Doyle River. 

*BRACHYTHECIUM RUTABULUM (Hedw.) Bry. Eur. Bear Wallow, Buck 
Hollow, Rose River. 

BRACHYTHECIUM SALEBROSUM (Hoffm.) Br. & Sch. Elk Wallow Gap, 
Buck Hollow, Old Rag, Franklin Cliffs, Pocosin Shelter to South River. 

*BRACHYTHECIUM VELUTINUM (Hedw.) Bry. Eur. Old Rag. 

BRYHNIA GRAMINICOLOR (Brid.) Grout. Little Devils Stairs, Pocosin 
Shelter to South River. 

BRYHNIA NOVAE-ANGLIAE (Sull. & Lesq.) Grout. Little Devils Stairs, 
Bear Wallow, Elk Wallow Gap, Buck Hollow, Old Rag, Crescent Rocks, 
Pocosin Shelter to South River, Ivy Creek, Big Run. 

CIRRIPHYLLUM Bosc (Schwaegr.) Grout. Bear Wallow. 

(C‘HAMBERLAINIA ACUMINATA (Hedw.) Grout. Rose River, Pocosin 
Shelter to South River, Big Run. 

*(CHAMBERLAINIA BIVENTROSA (C. Mill.) Grout. Lewis Mountain, Jones 
Run. 

(CHAMBERLAINIA CYRTOPHYLLA (Kindb.) Grout. Jones Run, Doyle River. 

EURHYNCHIUM HIANS (Hedw.) Jaeger & Sauerb. Jones Run. 

}URHYNCHIUM RUSCIFORME (Nedk.) Milde. Little Devils Stairs, Buck 
Hollow, Rose River, Pocosin Shelter to South River, South River, Ivy Creek, 
Doyle River. 

EURHYNCHIUM SERRULATUM (Hedw.) Kindb. Little Devils Stairs, Bear 
Wallow, Elk Wallow Gap, Buck Hollow, Pinnacle Ridge, Old Rag, Franklin 
Cliffs, Rose River, Lewis Mountain, Pocosin Fire Road, South River, Doyle 
River, Big Run. 

EURHYNCHIUM stricosuM (Hoffm.) Bry. Eur. Little Devils Stairs, Elk 
Wallow Gap, Old Rag, Big Run. 

EURHYNCHIUM STRIGOSUM var. PRAECOX (Hedw.) Husnot. Little Devils 
Stairs, Elk Wallow Gap. 

ENTODONTACEAE 

ENTODON BREVISETUS (Hook & Wils.) Jaeger & Sauerb. Lewis Mountain. 

ENTODON CLADORRHIZANS (Hedw.) C. Miill. Little Devils Stairs, Bear 
Wallow, Elk Wallow Gap, Buck Hollow, Hawksbill, Franklin Cliffs, Rose 
River, Lewis Mountain, Pocosin Shelter to South River, Pocosin Fire Road, 
Big Flat Mountain, Jones Run, Big Run. 

ENTODON sSEDUCTRIX (Hedw.) C. Mill. Elk Wallow Gap, Franklin 
Cliffs, Crescent Rocks, Lewis Mountain, Pocosin Fire Road, Pocosin to South 
River, South River, Ivy Creek, Doyle River, Big Run. 


PLAGIOTHECIACEAE 


PLAGIOTHECIUM DENTICULATUM (Hedw.) Bry. Eur. Little Devils Stairs, 
Elk Wallow Gap, Buck Hollow, Pinnacle Ridge, Rose River, Franklin Cliffs, 
Pocosin Shelter to South River, Ivy Creek, Doyle River, Big Run. 

PLAGIOTHECIUM DEPLANATUM (Sull.) Grout. Little Devils Stairs, Bear 
Wallow, Elk Wallow Gap, Buck Hollow, Rose River, South River. 
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PLAGIOTHECIUM ELEGANS ( Hook.) Sull. Bear Wallow, Old Rag, Franklin 
Cliffs, Ivy Creek. 

PLAGIOTHECIUM LAETUM Bry. Eur. Buck Hollow, Franklin Cliffs, Po- 
cosin Shelter to South River. 

PLAGIOTHECIUM MUELLERIANUM Schimp. Limberlost, Pocosin Shelter to 
South River. 

PLAGIOTHECIUM ROSEANUM (Hampe) Bry. Eur. Franklin Cliffs, Pocosin 
Shelter to South River, Jones Run. 

PLAGIOTHECIUM SYLVATICUM (Brid.) Bry. Eur. Little Devils Stairs, Elk 
Wallow Gap, Buck Hollow, Rose River, Franklin Cliffs, Pocosin Shelter to 
South River, Dovle River, Jones Run. 

PLAGIOTHECIUM TURFACEUM (Lindb.) Lindb. Rose River, Ivy Creek, 
Doyle River, Big Run. 


SEMATOPHYLLACEAE 


HETEROPHYLLUM HALDANIANUM (Brev.) Kindb. Buck Hollow, Pinnacle 
Ridge, Franklin Cliffs, Pocosin Shelter to South River, Lewis Mountain. 

BROTHERELLA DELICATULA (James) Fleisch. Pinnacle Ridge, Franklin 
Cliffs. 

BROTHERELLA RECURVANS (Michx.) Fleisch. Big Run. 

*SEMATOPHYLLUM CAESPITOSUM (Hedw.) Mitt. Elk Wallow Gap, Rose 
River, Doyle River. 

SEMATOPHYLLUM CAROLINIANUM (C, Mill.) E. G. Britton. Buck Hollow, 
Pinnacle Ridge, Ivy Creek. 

SEMATOPHYLLUM MARYLANDICUM (C. Miill.) E.G. Britton. Buck Hollow. 

HOMOMALLIUM ADNATUM (Hedw.) Broth. Little Devils Stairs, Bear 
Wallow, Elk Wallow Gap, Buck Hollow, Old Rag, Hawksbill, Crescent 
Rocks, Rose River, Lewis Mountain, Pocosin Shelter to South River, Big 
Flat Mountain, Ivy Creek, Doyle River, Big Run. 

HYPNuUM ArRcUATUM Lindb. Bear Wallow. 

HYPNUM CUPRESSIFORME Hedw. Bear Wallow, Buck Hollow, Rose 
River, Pocosin Shelter to South River, Ivy Creek, Doyle River. 

HypNuM cuRVIFOLIUM Hedw. Bear Wallow, Buck Hollow, Rose River, 
Hawksbill, Franklin Cliffs, Pocosin Fire Road, South River, Ivy Creek, 
Jones Run. 

HYPNUM FERTILE Sendt. Bear Wallow, Elk Wallow Gap, Hawksbill, 
Pocosin Fire Road, Big Run. 

HyPNUM IMPONENS Hedw. Bear Wallow, Elk Wallow Gap, Pinnacle 
Ridge, Rose River, Pocosin Shelter to South River, Loft Mountain, Big Run. 

Hypnum mMo.LLUscum Hedw. Buck Hollow, Pinnacle Ridge. 

*HYPNUM PALLESCENS (Hedw.) Bry. Eur. Franklin Cliffs, Pocosin Fire 
Road, South River, Jones Run, Doyle River, Big Run. 

HYPNUM REPTILE Michx. Little Devils Stairs, Hawksbill, Pocosin Fire 
Road, South River, Big Run. 

PYLAISIA INTRICATA (Hedw.) Bry. Eur. Bear Wallow, Old Rag, Hawks- 
bill, Franklin Cliffs, Lewis Mountain, Pocosin Shelter to South River, South 
River, Big Flat Mountain, Doyle River. 

PYLAISIA SELWYN Kindb. Limberlost, Hawksbill, Pocosin Shelter to 
South River, Big Flat Mountain, Big Run. 
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RHYTIDIACEAE 


RHYTIDIADELPHUS TRIQUETRUS (Hedw.) Warnst. Franklin Cliffs. 
RHYTIDIUM RUGOSUM (Hedw.) Kindb. Franklin Cliffs, Poecosin Shelter 
to South River. 
HYLOCOMIACEAE 


HYLOCOMIUM BREVIROSTRE (P. B.) Bry. Eur. Franklin Cliffs, Hawks- 
bill, Poecosin Shelter to South River. 
HYLOCOMIUM SPLENDENS (Hedw.) Bry. Eur. Franklin Cliffs. 
*HYLOCOMIUM UMBRATUM (Hedw.) Bry. Eur. Pocosin Shelter to South 
River. 
DIPHYSCIACEAE 


DipHYsIuM FOLIOSUM (Hedw.) Mohr. Little Devils Stairs, Buck Hol- 
low, Pinnacle Ridge, Hawksbill, Rose River, Lewis Mountain, Ivy Creek, 
Dovle River. 

POLYTRICHACEAE 


ATRICHUM ANGUSTATUM (Brid.) Bry. Eur. Little Devils Stairs, Bear 
Wallow, Elk Wallow Gap, Buck Hollow, Pinnacle Ridge, Limberlost, Old 
Rag, Hawksbill, Lewis Mountain, Pocosin Fire Road, South River, Ivy 
Creek, Big Run. 

ATRICHUM ANGUSTATUM Var. PLURILAMELLATUM (Jennings) Frye. Jones 
Run, Doyle River, Big Run. 

ATRICHUM MACMILLANI (Holz.) Frye. Buck Hollow. 

ATRICHUM UNDULATUM (Hedw.) Beauv. Little Devils Stairs, Bear Wal- 
low, Elk Wallow Gap, Buck Hollow, Limberlost, Old Rag, Hawksbill, Lewis 
Mountain, Pocosin Fire Road, Pocosin Shelter to South River, Big Flat 
Mountain, Ivy Creek, Big Run. 

POGONATUM PENSILVANICUM (Hedw.) Paris. Little Devils Stairs, Buck 
Hollow, Hawksbill, Franklin Cliffs, Pocosin Shelter to South River, Big Flat 
Mountain, Loft Mountain, Ivy Creek, Doyle River, Big Run. 

POLYTRICHUM COMMUNE Hedw.. Old Rag. 

POLYTRICHUM JUNIPERINUM Hedw. Little Devils Stairs, Big Flat 
Mountain. 

POLYTRICHUM OHIOENSE Ren. & Card. Little Devils Stairs, Bear Wallow, 
Elk Wallow Gap, Buck Hollow, Pinnacle Ridge, Old Rag, Hawksbill, Rose 
River, Lewis Mountain, Pocosin Fire Road, South River, Ivy Creek, Doyle 
River, Big Run. 

*POLYTRICHUM PILIFERUM Hedw. Hawksbill. 
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THE TAXONOMY OF THE GENUS SAUVAGESIA 
(OCHNACEAE) 


JOHN D. DWYER 


From the viewpoint of floral structure perhaps no genus of the tribe 
Luxemburgieae (Ochnaceae) ,' with the possible exception of Tyleria Gleason, 
is more interesting than the herbaceous or suffrutescent genus of the New 
World Sauvagesia L.* Not only is the character of the androecium in partieu- 
lar of morphological significance but it is perhaps the most obvious strue- 
tural feature linking this genus with many of the other genera of the tribe. 
It is composed of a whorl of five discrete petaloid segments (interior corona) 
enclosing a regular whorl of five stamens, the interior corona itself encom- 
passed usually by one or several rows of small polymorphic segments (ex- 
terior corona). Three genera of the tribe: Lavradia Vell., Leitgebia Eichl., 
and Tyleria Gleason have a well-defined interior corona. Lavradia has five 
petaloid segments fused into an urceolate cup ; the five much reduced androe- 
cial segments of Leitgebia are united at the base to form a cup-like structure 
around the ovary; Tyleria, on the other hand, has an interior corona of ten 
uniseriate segments, five of which are large and petaloid and united basally 
into a cup and the other five of which are smaller and spatulate or obovoid, 
alternating individually with the larger segments. In addition to the an- 
droecium the close relationship of this quartet is also manifested by their 
elongate subulate style borne atop a tricarpellate carnose and subrotund 
ovary, as well as by the secarious sepals which persist on the mature scarious 
capsules, the latter bearing non-alate seeds (except in Tyleria). The genus 
Poecilandra Tulasne seemingly links the above complex to Blastemanthus 
Planech., and thus to some of the more remote genera of the Luxemburgieae: 
Cespedezia Goudot, Godoya R. and P., Krukoviella A. C. Smith, and Rhyti- 
danthera van Tieghem, all of which are arborescent and characterized by 
erassate sepals, subestylate secund crassate pistils with radially arranged 
stigmas, and coriaceous capsules with alate seeds. I have discussed the rela- 
tionship of Poecilandra and Blastemanthus to this latter complex in a previ- 
ous paper.® 


1 This paper was submitted as part of a thesis on the American Genera of the 
Tribe Luxemburgieae (Ochnaceae), in partial fulfillment of the requirements for the 
degree of Doctor of Philosophy, Biological Laboratories, Fordham University Graduate 
School, New York, N. Y. 

2 Sauvagesia erecta occurs in Africa, where it has probably been introduced. 

§ Bull. Torrey Club 71: 175-178. 1944. 
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TAXONOMIC HISTORY OF THE GENUS SAUVAGESIA 


Sauvagesia, described originally by Linnaeus (Sp. Pl. 1: 203. 1753), was 
made the type genus of the Violarieae by Gingins (9) and maintained in the 
Violaceae by Meissner (12) and Bentham and Hooker (4). Subsequently, 
St. Hilaire (14) and Martius and Zuccharini (11) placed it in the Frankenia- 
ceae and Droseraceae respectively. Planchon (13) was the first to relate it to 
the Ochnaceae. Baillon (2), in turn, although placing Sauvagesia in the 
Violaceae as a tribe, related this family to the Ochnaceae. A distinct family 
Sauvagesiaceae (or ordo distinctus Sauvagesieae) was proposed by Bartling 
(3) and accepted by Grisebach (10), Endlicher (6), Eichler (5), and van 
Tieghem (15), the first two workers relating the family to the Guttiferae, 
Frankeniaceae, and Hypericaceae, while Eichler placed the family in the 
Parietales near the Violaceae. Engler (7) concluded the 19th century history 
of Sauvagesia by uniting it to the Ochnaceae as a subtribe of the Luxem- 
burgieae, the subtribal division being subsequently discarded by Gilg in his 
recent (8) survey of the Ochnaceae. I concur with Gilg’s opinion. 

THE ANDROECIUM OF SAUVAGESIA 


As indicated previously the staminodia are especially significant in the 
Sauvagesias. Heretofore no attention has been directed to a character of 
the segments of the inner corona which is common to most of the species of 
the genus and itself of evolutionary importance: the vertical submedian 
ventral ridge and corresponding dorsal furrow of each segment (also found 
in all the species of Leitgebia and Tyleria). With the discovery of S. deficiens 
Smith and S. smithiana Dwyer the variability of this character becomes evi- 
dent. Coupled with the fact that the segments of the inner corona of both 
of these species, which are endemic to the Pacaraima Mountains on the 
British Guiana-Venezuela border, are obviously broader than those of the 
remaining species of the genus is the fact that the median ridge is not present 
but is replaced by two to several well-spaced and irregular-ascending veins 
arising from the base of each segment. This in my opinion, represents a 
primitive condition in the evolutionary trend of the genus. 

Studies have shown that the presence or absence of the segments of the 
exterior corona, numbers of whorls and segments, and fasciculate character 
of the segments cannot be relied upon as stable and constant specific charac- 
ters. Not only have I been unable to segregate several species hitherto con- 
sidered distinct (e.g., 8. fruiticosa Mart. and Zuee. and 8. angustifolia Ule) 
from S. sprengelu St. Hil. on the basis of vegetative characters, but also on 
the nature of the outer corona. Both Eichler (5) and Gilg (8) employed the 
latter as a main character in their keys to species. Numerous dissections, how- 
ever, have made it clear that the segments of the exterior corona range from 
being densely fasciculate to being completely suppressed. Since this condi- 
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tion was often found to occur in different flowers from the same plant, its 
intraspecific value becomes doubtful. Similar variations of the exterior 
corona are to be found in the more widely collected species S. erecta L. and 8. 
brownei Planch. 

As for the interior corona, observations, particularly on the staminodia 
of S. brownei, indicate that this whorl probably represents a fusion of seg- 
ments similar to those of the exterior corona, since this species shows fre- 
quently the basal parts of the segments fused into a single petaloid segment 
with the swollen capitate portions free. Upon dissecting a flower of one speci- 
men (Archer 1809, NY), it was found that one segment of the interior corona 
bore a small lateral anther-like appendage.* Another flower from this speci- 
men showed one of the segments of the interior corona bearing a basal and 
lateral faleate appendage similar to those found at the base of the free inner 
portions of the corona of Tyleria floribunda Gleason. 

Despite the instability in the presence, number, and fasciculate character 
of the staminodia of the outer corona these manifest remarkable constancy 
in their morphology except in 8S. brownet. This species, confined to the West 
Indies, is obviously related to S. erecta, particularly in having the bostryches 
of flowers extending in most cases, to the middle of the stem. The frequent 
fusion among staminodial segments of the same whorl of S. brownei make 
it probable that this species is experiencing a transitional period in its evolu- 
tion. This apparent attempt to effect a complete fusion of the parts of these 
whorls approaches the condition found in the species of Lavradia, Tyleria, 
and Leitgebia. 


GEOGRAPHICAL DISTRIBUTION AND ECONOMIC IMPORTANCE OF 
SAUVAGESIA 
Of the sixteen species of Sauvagesia one is pantropical—S. erecta L.; one 
is endemic to the West Indies—S. brownei Planch. ; three are comparatively 
well distributed through northern South America and seattered throughout 
the West Indies—S. erecta L., 8. tenella Lam., and 8. sprengelii St. Hil. The 
remaining species are endemic to the Pacaraima Mountains and are localized 





in distribution. 

Apparently the Sauvagesias are of little economic importance. Saint 
Hilaire (14) and Eichler (5), doubtlessly basing their statements on the 
notes of previous writers, e.g., Aublet (1), note that the mucilaginous exu- 
date of the weed S. erecta, termed by various workers ‘‘ Tronweed,’’ ‘‘ Herb 
of St. Martin,’’ and ‘‘ Adima’’ is used as a balm on inflamed portions of the 
body as well as internally as a purgative. 

4In my opinion, which is based on observations of abnormal segments of the inner 
corona, the median ridge of the inner corona is homologous with the filaments of the 
stamens and the lamina of the segments homologous with the theeae. Similar and more 


striking instances of the intimate relationship between the stamens and the segments 
of the interior corona may be found in the closely related family Violaceae. 
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Sauvacesia L. Sp. Pl. 1: 203. 1753. 


Sauvagea Neck. Elem. 2: 378. 1790. 
Roraimanthus Gleason, Phytologia 1: 39. 1933. 


Herbs ; branches smooth, glabrous, the stem rarely simple; roots fibrous; 
leaf-blades subsessile, entire or glandular-serrate, the teeth minute, often 
revolute or curled, the costa prominent above and below, the secondary veins 
sharply ascending and prominent ; stipules persistent, the cilia few to many, 





Fig. 1. Sauvagesia longifolia Eichl.: a—bud (x 3); b—flower (x 3); c—longitudinal 
section through flower (x 6); d—portion of outer coronal ring (x 10); f—eross section 
through the basal portion of inner corona segment, the dorsal face downward; g—stamen, 
showing longitudinal dehiscence of theeae (x 10) ; h—capsule, with two of the persistent 
sepals removed, showing the persistent coronas (x4); j-—seed (x20). (Drawn from 
Tate 1314.) 8S. smithiana Dwyer: k—coronal segment (x10); m—stamen (x10). 
(Drawn from Tate 321, Type.) 8S. tenella Lam.: n—coronal segment (x 10); o—stamen 
(x 10); p—anther, showing free apical portion of the thecae (x 20). (Drawn from Allen 
830.) 


filiform, sharply ascending ; flowers 2—6 in bostryches or solitary on a short- 
ened axillary pedunele or solitary on short pedicels, the bostryches fasciculate 
in the axils of the uppermost leaves or borne on a paniculate rachis or axil- 
lary in the stem leaves; sepals 5, quincuncial, expanded at anthesis, appressed 
and persistent in fruit; petals 5, imbricate in bud, red white or violet, soon 





- 
‘ 


US; 
ten 
ins 
ny, 


1945] DWYER: SAUVAGESIA 525 


deciduous, usually clawed at base; segments of exterior corona present or 
absent, numerous or rarely few, in 1-3 continuous whorls or fasciculate and 
opposite to the stamens, unequal, often heteromorphic and in same whorl as 
stamens, usually filamentous, clavate, anchor-shaped or reniform at apices, 
shorter than segments of interior corona, persistent in fruit; segments of 
interior corona 5, free, petaloid, obovate, elliptic, rotund or rarely subulate, 
shorter than petals in length, with or without a distinct ventral ridge and 
dorsal furrow, the veins flabellate and subprominent, persistent in fruit; 
stamens 5, persistent in fruit, the anthers narrow-oblong (rarely subrotund 
or ovate), rarely exceeding segments of interior corona in length, obtuse or 
subeordate at base, 4-celled, dehiscing longitudinally, the filaments short (or 
rarely exceeding anthers in length) ; ovaries conic, 3-lobed, the styles sub- 
ulate, the stigmas indeterminate, the ovules borne on 3 parietal placentae 
extending up most of wall of ovary; capsules turgid, drying dark-brown, 
irregular-striate, ovate to ovate-elliptic, equal to or exceeding persistent 
sepals, acute at apices, the styles eventually deciduous, the seeds plump, 
oblong, and reticulate (fig. 1). 

Type species: Sauvagesia erecta L. This plant, a common pantropical 
weed, is perhaps the best known species of the genus and of the tribe Luxem- 
burgieae. 

The author wishes to thank the Directors of the institutions listed below 
who are kind enough to allow him to examine herbarium material of Sauva- 
gesia. For purposes of citation a letter designating the institution is used : 


Chicago Museum of Natural History, Chicago, Dl. (F). 
New York Botanical Garden, New York, N. Y. (NY). 
United States National Herbarium, Washington, D. C. (US). 


The author wishes to express especial thanks to Dr. A. C. Smith who 
assisted him so materially in the preparation of this paper and to Mr. Charles 
Gilly for his invaluable criticism and excellent drawing. 


KEY TO SECTIONS 


Exterior corona (when present) heteromorphic; interior corona hetero 
morphic, the segments alternating (or seemingly so) with the stamens; 
flowers few in axillary bostryches. 1. Browneae. 
Exterior corona (when present) regular; interior corona regular, forming 
1-3 distinct whorls outside the stamens; flowers few to numerous, rarely 
solitary, usually in terminal or axillary bostryches. 
Flowers solitary on a short bracteolate peduncle. 2. Imthurnianae. 
Flowers borne in bostryches (in one species simply solitary and axillary). 
Anthers oblong, subsessile. 
Segments of interior corona oblong or obovate, the median longi 
tudinal furrow and ridge distinct. 3. Longifoliae. 
Segments of the interior corona subrotund, without a median ridge 
and furrow. 4. Smithianae. 
Anthers ovoid (in S. tenella oblong), the filaments almost equal to or 
exceeding the anthers in length. 5. Linearifoliae. 


KEY TO THE SPECIES 


1. Browneae 
Staminodial segments heteromorphic. 1. S. brownei. 
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2. Imthurnianae 


Flowers solitary on a snort bracteolate peduncle. 2. S. imthurniana, 


3. Longifoliac 


Bostryches in the axils of the leaves at least above the middle of the stem. 
Leaves oblong-lanceolate, the middle leaves up to 2 em. long, gradually 
tapering at the base. 3. S. erecta. 
Leaves broadly lanceolate, the middle leaves up to 4 em. long, tapering 

acutely at the base. 4. 
Bostryches aggregated in a strictly terminal inflorescence. 
Inflorescence racemiform; pedicels at least 0.5 mm. wide; 
long, ascending. 


S. grandifolia, 
sepals 3-6 em. 


Leaves lanceolate, linear-lanceolate or oblong-lanceolate, 0.8—-12 em. 
long, ascending. 
Leaf-blades without prominent secondary veins, the latter 
ascending, joining the costa at a wide angle. 
Median leaves 7-12 em. long, lanceolate, acute at 


arcuate 


apices; leaf 
stipules obtuse and non 


fimbriate at base. 5. S. elata. 


margins not conspicuously callose ; 


Median leaves 2.5-3.5 em. long, oblong-lanceolate, round-obtuse at 


apices, the margins distinctly callose-revolute; stipules fim 
briate-ciliate at base. 6. S. racemosa. 
Leaf-blades striate with prominent secondary veins, the latter join 
ing the costa at an acute angle. 
Leaves 1.1 em. or less in length, crowded; apices of sepals ciliate 
or eciliate. 7. S. sprengelii. 
Leaves 3-9 em. long, well-spaced; apices of sepals ciliate (about 2 


mm. long 8. S. longifolia, 


Leaves ovate, up to 0.7 em. long, somewhat deflexed. 9. S. amoena, 
Inflorescence paniculate; pedicels up to 0.2 mm. wide; sepals 2-2.5 mm. 
long. 


10, S. ramosissima, 
4. Smithianae 


Sepals unequal, mostly erose-marginate at the apex; veins of segments of 


interior corona numerous and parallel-ascending. ll. S. deficiens. 
Sepals equal, acuminate at apex; veins of the segments of interior corona 3 4 
branching obliquely above the middle. 12. S. smithiana. 


5. Linearifoliae 
Leaves linear, stiff, coriaceous; exterior corona present. 

Leaf-blades ascending; flowers fasciculate in racemes (anthers elongate, 
ovoid) ; sepals with a long terminal cilium subtended by long marginal 
cilia. 13. S. linearifolia. 

Leaf-blades deflexed; flowers few, terminal, solitary in the axils of the 
uppermost leaves; anthers linear-ovate, abruptly apiculate at the 
apex. 14. S. deflexifolia. 
Leaves not linear, membranaceous or grandular-fleshy; exterior corona 
absent. 
Stipules not glandular-jointed; anthers oblong; secondary veins of leaves 
inconspicuous above. 16. S. tenella. 
Stipules with cilia bearing glandular-joints; anthers subrotund or ovate; 
secondary veins of leaves inconspicuous above. 15. S. pulchella. 


1. SAUVAGESIA BROWNEI Planch. in Urban Symb. Ant. 5: 430. 1908. 


Sauvagesia stenophylla Urban, Repert. Sp. Nov. 22: 39. 1925. 
Sauvagesia microphylla Urban, Repert. Sp. Nov. 22: 39. 1925. 
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Woody herbs, 5-45 em. high; branches basal, smooth, elongate or short 
and densely foliose; petioles up to 2 mm. long; leaf-blades crowded or up to 
1 em. apart, chartaceous, often stiff, the lamina distinctly revolute or plane, 
elliptic or linear-elliptic, 0.4-1.9 em. long, at least twice as long as broad, 
acute at apex, subeuneate at base, the margin callose, the teeth minute and 
glandular, the secondary veins subprominent above, oblique-ascending ; 
stipules narrow-triangular, the cilia elongate, ascending, arranged in threes 
at apices of stipules; flowers usually 2 per bostryx, axillary in uppermost 
leaves, the fascicles (or flowers seemingly solitary) extending to middle of 
stem, the pedicels shorter than or up to twice length of buds; sepals subequal, 
lanceolate or elliptic-oblong, 2.5-4.5 mm. long, acute and terminating in a 
long cilium up to 1.5 mm. long, the veins 5—7 ; petals obovate-rotund, narrow- 
obovate or broadly elliptic, 2.5-5 mm. long, equal to or exceeding sepals in 
length ; segments of exterior corona present or absent, numerous to few, in 
continuous whorls or fascicles, often seemingly in same whorl as stamens, 
reniform-capitate to subulate, smaller than, equal to or exceeding segments 
of interior corona in same whorl as stamens and alternate with them, poly- 
morphie (often in same flower), mostly linear, subulate, lanceolate or oblong, 
up to 1.2 mm. long, acute, obtuse or rostrate at apex; anthers linear, 1.2—1.8 
mm. long, the filaments up to 0.8 mm. long, never more than half the length 
of anthers; ovaries narrowly or widely ovate, 0.7—-1.2 mm. long, the styles 
subulate, 0.8—-1.2 mm. long ; capsule ovate-oblong, equal to or exceeding sepals 
in length (fig. 1, q—w). 

TYPE LOCALITY: Between Mt. Diable and Mt. St. Ann, Jamaica. 

DISTRIBUTION : Cuba and Jamaica. 

CuBA: Without locality, Wright 2130 (NY); Pinar Del Rio, Laguna Santa Maria, 
Britton, Britton, and Earle 7168 (NY); Sierra de Cabra, Britton, Britton, and Gager 
7286a (NY); Savanna de Herradura, Britton, Britton, et al. 6467 (NY); San Juan y 
Martinez, Ekman 18056 (NY, type collection of S. microphylla); Herradura, van Her- 
mann 566 (NY); Guane, Leon and Roca 7021 (NY); Arroyo Galiano, O’Donovan 5228 
(NY); Luis Lazo, O’Donovan 5296 (NY); Laguna Jovero, Shafer 10748 (NY), 10865 
(NY); Guane, Shafer 10507 (NY); Without locality, Shafer and Leon 3412 (NY); 
Isle of Pines: Nueva Gerona, Curtiss s. no. (NY); Nueva Gerona, Jennings 657 (NY); 
Santa Clara: La Cunagua, Britton, Britton and Wilson 14551 (NY); Cienfuegos, 
Combs 435 (NY); Without locality, Leon 6403 (NY); Banao Mts., Naranjo China, 
Leon and Roca 8079 (NY); Manacas, Leon and Cazanas 5895 (NY); Lomas de Banao, 
Luna 131 (NY); Oriente: Sierra de Nipe, Ekman 2691 (NY); Arroyo del Medio, 
Shafer 3640 (NY), Baracoa, Underwood and Earle 1355 (NY). JAMAIcA: Without 
locality, Alexander s. no. (NY); Moody’s Gap, Britton 3369 (NY); Dolphin Head, 
Britton and Hollick 2200 (NY); Caselton Garden, Fawcett 8003 (NY); Bradau Hill 
Rd., Fawcett 8470 (NY); Upper Clarendon, Harris 12256 (NY); Portland, Mazon and 
Killip 96 (NY); Prospect Hill, Thompson (F); Bull Head, Underwood 3363 (NY). 


S. brownei, on the basis of vegetative characters, shows strong affinity 
with S. erecta. Examination and dissection of many flowers of both species 
have shown, however, that the staminodial segments of the former species are 
heteromorphic while those of the latter are consistently homomorphic. The 
isolation of S. brownei in the West Indies is also suggestive of the distinct- 
ness of the species. 

S. microphylla and 8. stenophylla, both described by Urban, lack charac- 


ters sufficiently strong to warrant giving these species specific rank, They are 
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probably mere ecological variants which on superficial examination appear 


to be different from S. browne. 

2. SAUVAGESIA IMTHURNIANA (Oliver) Dwyer, Bull. Torrey Club 67: 291. 
1940. 

Leitgebia imthurniana Oliver, Trans. Linn. 2: 271. 1877. 

Roraimanthus imthurnianus (Oliver) Gleason, Phytologia 1: 39. 1933. 


Small shrubs, ericoid in habit, up to 30 em. high; branches patent and 
angular-ascending; stem nigrescent and rough with persistent bases of 
stipules; leaf-blades imbricate at summit of branches, sessile, coriaceous, 
obovate-oblong or sublanceolate, about 9 mm. long, 2—-3.5 mm. wide, obtuse 
at apex and base, the margins callose, glandulose-serrulate above middle, the 
costa prominent above and below, the secondary veins striate, ascending at a 
sharp angle; stipules seale-like, deltoid to deltoid-lanceolate, 1.5—-2.7 mm. 
long, the cilia strongly ascending; flowers large, about 1.8 em. wide at anthe- 
sis, terminal, 1-3, one usually persistent on peduncle, the latter arising from 
the axils of uppermost leaves, up to 1 em. long, bearing four whorled alter- 
nate bracts, the uppermost fertile, the pedicels 1.5-2.8 mm. long, the lower 
pair long-ciliate toward apex, ensheathing stem in a three-quarter circle, the 
upper pair long-ciliate and tripartite ; sepals unequal, lanceolate, 5.7—7.5 mm. 
long, 1.5-1.8 mm. wide, acute and minutely erose-glandular at apex, obtuse 
at base, the base with distinct dorsal glandular areas, the margins entire or 
minute-seabrid ; petals equal, pink, obovate, about 6.5 mm. long, about 4.7 
mm. wide, obtuse at apex and base, rounded at point of articulation, the veins 
slender, evanescent, scarcely flabellate ; segments of interior corona subplane, 
narrow-rectangular or obovate-rectangular, 3.7-3.9 mm. long, 0.9-1 mm. 
wide, obtuse-rotund at apex, tapering slightly toward base, the longitudinal 
ridge distinct, the furrow scarcely distinct ; anthers oblong-rectangular, 1.3— 
1.5 mm. long, apiculate (the apiculum 0.2—0.25 mm. long), the filaments 
about 0.65 mm. long ; ovaries ovate-conical, about 2 mm. long; carpels glandu- 
lar, smooth, ovate-triangular, shorter than or equal to sepals in length, about 
2 mm. wide, the apices of carpels reflexed at anthesis, dehiscing at least to 
middle, the veins few, subprominent, well spaced, branching laxly. 

TYPE LOCALITY : Summit of Mt. Roraima, British Guiana-Venezuela boun- 
dary line. 

DISTRIBUTION : Known only from the summits of Mt. Roraima and Mt. 
Auyan-Tepui, British Guiana-Venezuela. 

BRITISH GUIANA—VENEZUELA BOUNDARY LINE: Summit of Mt. Roraima, Pinkus 116 
(NY); Tate 400 (NY); Mt. Auyan-Tepui, Tate 1130 (NY). 


Undoubtedly the strongest specific characters of S. imthurniana are to 
be found in the stipules and inflorescence. I consider the multi-bracted stalks 
of the flowers to be peduncles, which by the almost complete abortion of the 
flowers become pedicellary in nature. 


3. SAUVAGESIA ERECTA L. Sp. Pl. 1: 203. 1753. 
Sauvagesia adima Aubl, Hist. Pl. Guian. Fr. 1: 251, 1775. 
Sauvagesia peruviana R. and 8. Syst. Veg. 5: 457. 
Sauvagesia nutans Pers. Syn. Pl. 1: 253. 1805. 
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Sauvagesia gemininiflora Sess, and Moe. ex Ging. in DC Prodr. 1: 315. 1824. 
Sauvagesia rubiginosa St. Hil. Mém. Mus. 11: 101, 1824. 
Sauvagesia laxa Mart. and Zuce. Nov. Gen. 1: 38, 1824. 


Woody herbs or subshrubs, 5—60 em. tall, simple or branching profusely, 
often bushy in habit or with elongate lax branches; stem rubescent, rough 
(when lower leaves deciduous) with remnants of stipules; petioles scarcely 
measureable or up to 5 mm. long; leaf-blades well-spaced or crowded into 
loose or dense clusters, papyro-membranaceous, often stiff (especially the 
very narrow leaves), striate, oblong-lanceolate, 1.2—-6 em. long, at least twice 
as long as broad, 0.3-1.2 em. wide, acute at apex, distinctly cuneate at base, 
the margins callose, distinctly so beneath, the teeth glandular, appressed, 
faleate, minute, 1-1.5 mm. apart, the costa prominent above and below, the 
secondary veins distinctly prominent above, evanescent, rarely distinct (if 
so, plane and blending with lamina), 1—1.5 mm. apart, spreading somewhat 
arcuately at a 60° angle from costa, the tertiary veins irregular-parallel to 
secondary veins and somewhat prominent above; stipules striate, linear- 
subulate, 4.5-5.5 mm. long, the cilia well-spaced, ascending at oblique angle, 
elongate, the middle ones 3.5—-6.5 mm. long; flowers 1-3 per bostryx (often 
only one mature per bostryx) in axils of middle or apical leaves, the pedicels 
usually deflexed, slender, up to 2 em. long, normally 2-3 times length of 
flower ; sepals green-herbaceous, mostly equal, elliptic-lanceolate to subovate, 
3.8-6 mm. long, acute at apex, usually with long terminal cilium subtended 
by shorter marginal cilia, the veins 4-8, prominent, strongly ascending, the 
margin entire or with red-glandular cilia; petals mostly obovate (or rarely 
broadly obovate-elliptic), up to 6 mm. long, usually longer than sepals at 
anthesis, tapering obtusely at apex, broadly or distinctly clawed beneath, the 
veins well-spaced, subflabellate, branching above middle; segments of ex- 
terior corona rarely absent, numerous in 1—3 continuous whorls, round to 
reniform-capitate, the filaments slender or somewhat expanded, 1-2 mm. 
long, up to one-half length of interior corona, the innermost the longest ; seg- 
ments of interior corona petaloid, free to base, oblong-obovate (rarely linear- 
obovate), 3-5 mm. long, rotund or truncate at apex, tapering toward base, 
the median prominence conspicuous and expanded at base, becoming ridge- 
like above, the veins oblique and mostly prominent; anthers oblong or linear- 
oblong, usually 2—-2.5 mm. long (rarely up to 3.5 mm.), up to four-fifths 
length of interior corona, apiculate or vaguely retuse at apex, elongate-ovate 
or subrotund, 0.8-1.5 mm. long, tapering acutely or obtusely toward base of 
style, usually smooth, the three lobes conspicuous, the style subulate, 1.6—3.5 
mm. long; capsule barely exceeding or distinctly exceeding sepals in length, 
3.5-7 em. long. 

TYPE LOCALITY: Dominica, West Indies. 

ILLUSTRATIONS: Aubl. Hist. Pl. Guian. 3: pl. 100, as 8. adima, 1775. Jaeq. 
Sel. Stirp. Am. Hist. Pict. pl. 77. 1780. St. Hil. Mém. Mus. Hist. Nat. Paris 
11: 115, pl. 6, as S. rubiginosa, 1824. E. and P. Nat. Pfi. 3. 6: 150. 1893. 

DISTRIBUTION ; Widely distributed through tropical America and the 
West Indies. Reported by numerous authors to be pantropical. 


MEXICcO5: Chinantla; Galeotti 7177 (NY). GUATEMALA: Los Amates, Bartlett 126 
(NY). British HoNpuRAS: Yueatan Pen., Gentle 1007 (NY). Porto Rico: Britton 


5 As the collections of S. erecta have been so numerous, I have omitted the greater 
part of them. 
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and Cowell 4079 (NY). Harti: Dept. du Nord: Plaisance, Leonard 9320 (NY). Santo 
DoMINGO: Barrero, Eggers 2044 (NY). GUADELOUPE: Camp Jacob, Duss 2439 (NY). 
DoMINICA: Mantipo River, Hodge 478 (NY). MARTINIQUE: Without locality: Egler 
294 (NY). St. Kitts: Without locality, Britton and Cowell 297 (NY). TRINIDAD: 


South of Dabadie, Britton and Britton 2469 (NY). PANAMA: Boeas del Toro, Bocas 
Island, Cooper 465 (F). FRENCH GUIANA: Cayenne; Broadway 192, 535 (NY); Leprieur 
s. no. (NY). DutTcH GUIANA: Paramaribo, Samuels 14 (NY). BRITISH GUIANA: 
Demarara River, Anderson 153 (NY); Upper Mazuruni River, De la Cruz 2071, 2084, 
2187 (NY). VENEZUELA: Bolivar: Ciudad Bolivar, L. H. Bailey and E. Z. Bailey 
1663 (NY). CoLtomBia: Notre de Santander: Mesa de los Santos, 1400 m. alt., Killip 
and A. C. Smith 20839 (NY); Huila: Neiva, Rusby and Pennell 1062 (NY); Tolima: 
San Lorenzo, 800 m. alt., Pennell 3535 (NY); El Cauea: Puerto de Bueneventura, 
Triana s. no. (NY), 2866 (?) (NY). Peru: Amazonas: Mouth of Rio Santiago, 
Tessmann 4103 (NY); San Martin: Zepelacio, 1600 m. alt., Klug 3404 (NY); Loreto: 
Pongo de Manseriche, Killip and A. C. Smith 29134 (NY); Iquitos, Tessmann 3647 
(NY). Bontvia: Beni: Rurrenabaque, Cardenas 1896 (NY); La Paz: Tipuani, 1400 
m. alt., Buchtien 5450 (NY); Santa Cruz: Yapacani River, Kuntze s. no. (NY). BRAZIL: 
Without locality, Riedel s. no. (NY); Amazonas: Rio Negro and Taquera, Holt and 
Blake 563 (NY); Maranhao: Snethlage 87 (F); Pernambuco: Gardner 920 (NY); 
sahia: Without locality, Glocker 27 (NY); Matto Grosso: Kuntze s. no. (NY); 
Minas Geraés: Without locality, Claussen 296 (NY); Rio de Janeiro: Without locality, 
Vartius 296 (NY); Sao Paulo: Without locality, St. Hilaire 998 (%) (NY). 


Common Names: ‘‘ Herb of St. Martin,’’ ‘‘ lronweed,’’ and ‘‘ Adima.’’ 


S. erecta, the type species of the genus, has the broadest geographical 
range of any American or West Indian species of the Ochnaceae. Its center 
of distribution appears to be in the West Indies, although I have not seen 
material from Cuba, apparently being replaced in this region by S. brownet. 
The leaves of the West Indian collections of S. erecta are usually large, the 
fascicles or bostryches are well spaced along at least the upper half of the 
stem, and the flowers are usually borne on elongate pedicels. Narrower leaf 
types with shorter pedicels and somewhat compressed bostryches are common 
throughout the Andean range of the species. 

Although S. erecta shows definite relationships with S. brownei, particu- 
larly in the spacing of the bostryches along the stem, I have separated the 
former from the latter because of the differences in the structure of the 
staminodia of the two species. 


4. Sauvagesia grandifolia Dwyer, sp. nov. Herba lignosa; petiolo 3—5 
mm. longo; laminis foliorum chartaceis late ellipticis, 3.5-6 em. longis, 1.0 
1.9 em. latis, apice acutis basi angusto-attenuatis margine serrato praeter 
base dentibus 1-3 mm. distantibus, costa utrimque subplana venibus princi- 
palibus secundariis 12-14 ascendentibus supra subprominentibus subter sub- 
planis, 1-2.2 mm. distantibus, venis tertiariis subparallelibus arcuato-ascen- 
dentibus ad marginem in laxo reticulo dispositis; stipulis lineare-subulatis, 
1-1.5 em. longis, ciliis elongatis distantibus ramulosis basi margine gracile 
scariosoque ; floribus 2-3 per bostrychem axillarem secundum longitudinem 
caulis dispositam pedicellibus 2 + em. longis; gemmis lineare-ovatis, 1 em. 
longis, 3.1-3.5 mm. latis; sepalis aequalibus, lineare-lanceolatis aut lanceo- 
latis, cire. 9 mm, longis, 2.7 mm. latis, basi obtusa apice acuminata margine 
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integro aut ciliis ascendentibus glandularibus apice cilio ad 9 mm. longo; 
petalis ellipticis apice triangularibus venis flabellatis ; coronae exterioris seg- 
mentis multis 2-3 seriatis filamentosis reniforme-capitatis vel rotundo-capi- 
tatis, 0.8-1.5 mm. longis segmentis coronae interioris oblongo-rectangularibus 
vel angusto-obovatis, 4.5-8 mm. longis, 1-1.7 mm. latis, apice truncatis ero- 
sisque medio jugo distincto venis flabellatis, antheris lineare-rectangularibus, 
3—5 mm. longis, apice basique obtusis, filamentis teretibus, ad 0.5 mm. longis, 
ad 1.2 mm. latis, stylis triangularibus, ad 3 mm. longis, ad 1.2 mm. latis, stylis 
linearibus, ad 2.6 mm. longis; fructibus non visis. 

TYPE LOCALITY : Petropolis, Rio de Janeiro, Brazil. 

DISTRIBUTION : Known only from the type locality. 

BRAZIL: Petropolis, Rio de Janeiro, Glaziou 6478 (US, TYPE COLLECTION). 

This species is obviously related to S. erecta, principally in the arrange- 
ment of the bostryches which are disposed along the length of the stem. Its 
very large chartaceous and elliptic leaves readily distinguish it from its ally. 


5. SAUVAGESIA ELATA Bentham, London Jour. Bot. 4: 107. 1842. Low 
shrubs up to 1 m. high, the stem thick, glandular, striate, usually somewhat 
prostrate at base; roots fibrous; petioles of leaves 3-5 mm. long; leaf-blades 
chartaceous, lanceolate, the middle ones usually 6-12 em. long, 1.5—-2.5 em. 
wide, acuminate at apex, the margin not callose, the teeth minute, 24.5 mm. 
apart, the costa slender and prominent, indistinct above, the secondary veins 
slender, arcuate- and lax-ascending, scarcely prominent beneath, the reticu- 
late areas distinct or indistinct; stipules appressed, elongate-deltoid, 1—1.5 
em. long, striate, the marginal cilia elongate, with or without smaller cilia at 
base ; flowers 3-6 per bostryx, crowded in fascicles, the rachis slender 6—10 
em. above the uppermost leaves, mostly simple or bearing angular branches 
at base, the latter up to 6 em. long, the pedicels 3.5-6.5 mm. long, the articu- 
lation-stalks 1.5-2 mm. long; sepals equal, lanceolate to ovate-lanceolate, 
about 6 mm. long, acute at apex, the apex terminating in a glandular cilium 
and rarely bearing glandular teeth; petals white, oblong, as long as or 
shorter than sepals, entire at apex, retuse, the notch bearing 1-3 glandular 
cilia, tapering little toward base, the veins numerous and pluriramose; seg- 
ments of exterior corona numerous in 2-3 continuous whorls, the innermost 
whorl up to two-fifths the length of the interior corona, filamentous, the 
apices scarcely swollen; segments of interior corona obovate or oblong, up 
to 4 mm. long, the median ridge distinct, the veins prominent, well spaced 
and flabellate from ridge, the apex minutely retuse ; stamens oblong or almost 
subulate, two-fifths the length of interior corona, the filaments short; ovary 
flask-shaped or simply ovate, the style short and crassate, tapering toward 
base, a little longer than ovary, the placentae extending up one-half the wall 
of ovary ; capsule ovate-rotund, equal to sepals or rarely up to 4 mm. beyond 
apex of carpels, the latter scarcely rupturing to middle. 

Type Locauity: British Guiana. 

DISTRIBUTION : Known only from British Guiana. 

BRITISH GUIANA: Waru-Waru Creek, Pomeroon River, Bartlett 8142 (NY); 
Amakura, De La Cruz 3472 (NY); Upper Mazaruni River, De La Cruz 2286, 2828 (NY); 
Pomeroon River, De La Cruz 2988 (NY), 2992 (NY), 3180 (NY); Kaieteur Falls, 
Potaro River, De La Cruz 4456 (NY); Yarikita River, Hitchcock 17652 (NY); Pomeroon 
District, in Thurn 1941 (NY); Makauria River, Sandwith 1569 (NY). 
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This species has the largest leaf-blades of the Sauvagesias; the lamina has 
distinctly arcuate-ascending veins, a character not present or not as obvious 


in the other species of the genus. 


6. SAUVAGESIA RACEMOSA St. Hil. Mém. Mus. Hist. Nat. Paris 11: 98, 1824. 
Woody herbs, 20-45 em. high, simple or branching mostly at base, the 
branches canaliculate; petioles of leaves usually absent, rarely up to 3 mm. 
long; leaf-blades coriaceous, ascending, 0.5-1.5 em. apart, oblong-lanceolate, 
up to 4em. long (2.5-3.5 em. long in middle of stem), obtuse at apex, taper- 
ing obtusely or cuneately at base, the secondary veins numerous, 0.5—-1.3 mm. 
apart, arcuate- and parallel-ascending, mostly subplane, the margin dis- 
tinctly subeallose (especially beneath), the outermost dentiferous part nar- 
row-alate (0.1 mm. wide), the teeth closely appressed and minute; stipules 
submembranaceous, striate, oblong-deltoid, up to 1.8 em. long, the cilia elon- 
gate with small intermediate cilia along the scarious margin, the corpus 
basally and eccentrically fimbriate; flowers 1-5 in racemiform fascicular 
bostryches from the axils of reduced leaves, the fascicles 4-12 mm. apart, 
the rachis often branched at apex, 4-10 em. above the uppermost leaves; 
flowers large, up to 13 mm. wide at anthesis; sepals ovate or oblong, about 
5.5 mm. long, obtuse at base, the margins scarious, mostly entire, the veins 
+ 7, ascending and uniting acutely at apex; petals pink, obovate, 7-8.5 mm. 
long, subacuminate at apex, clawed or merely obtuse at base, the veins well 
spaced, flabellate, branching near margin; segments of exterior corona in a 
uniseriate or biseriate ring, the longest segments at least half the length of 
inner segments, subclavate at apex; segments of interior corona oblong, 
about same length as sepals, rotund at apex; anthers subsessile, oblong, 2.8- 
3.5 mm, long, obtuse at apex ; ovary about 2 mm. long, the style subulate, up 
to 5 mm. long, more than twice the length of ovary, somewhat constricted 
at base; capsules turgid, ovate-triangular, 7-8.5 mm. long, about 4.5 mm. 
wide, exceeding sepals and segments of interior corona in length, the veins 
searcely visible, the carpels purple-black when dry, the style rarely decidu- 
ous before dehiscence. 

TYPE LOCALITY : Minas Geraés or Sao Paulo, Brazil. 

ILLUSTRATION : St. Hil. Pl. Brés. 1: pl. 1, f. 1, 5. 1824. 

DISTRIBUTION : Apparently well distributed throughout Brazil, especially 
in the southern States. 

BRAZIL: Martius 1304 (NY); Riedel s. no. (NY); Saint Hilaire 1188 (F, 
frag. of type (?) of S. racemosa); Warming s. no. (F, NY); Goyas: Gardner 3009 
(NY); Matto Grosso: Cuyabé, G. D. Smith 332 (NY); Minas Geraés: Pirapora, Burret, 
Brady and Mello 10153 (F); Sao Paulo: Guilherme 173 (F); Ityrapina, Guilherme 
8329 (NY); Butantan, Hoehne 784 (F). PARAGUAY: Without locality, Jorgensen 4721 
(FF, Ne). 


7. SAUVAGESIA SPRENGELU St. Hil. in Bull. Soe. Philom. 2: 173. 1823. 


Sauvagesia erecta Aubl. Hist. Pl. Guian, Fr. 1: 254. 1775. Not L. 
Sauvagesia erecta Spreng. Neue. Entdeck. 1: 296. 1820. Not L. 
Sauvagesia serpyllifolia Mart. and Zuee. Nov. Gen. 1: 37. 1824. 
Sauvagesia fruticosa Mart. and Zuee. Nov. Gen. 1: 38, 1824. 
Sauvagesia kappleri Miq. Stirp. Surin. 7: 105, 1851. 

Sauvagesia rosacea Ule, Notizbl. Bot. Gart. Berlin 6: 344. 1915. 
Sauvagesia angustifolia Ule, Notizbl. Bot. Gart. Berlin 6: 342. 1915. 
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Sauvagesia duckei Sleumer, Repert. Sp. Nov. 42: 263. 1937. 
Sauvagesia striata Gleason and Dwyer, Brittonia 3: 169. 1939. 


Woody herbs, up to 45 em. high, ericoid in habit, the basal branches 
elongate, sharply ascending, the terminal branches somewhat angular and 
shorter; petioles of leaves up to 1 mm. long; leaf-blades coriaceous, striate, 
usually persisting at apices of branchlets, smaller leaves often aggregated in 
axils of larger leaves, the latter about 5.5 mm. apart, lanceolate to linear- 
lanceolate, up to 1.7 em. long, rarely up to 2.5 em, long, up to 0.6 em. wide, 
acute at apex, obtuse at base, the margins subecallose and serrate, the costa 
prominent above and below, the secondary veins 6—7 per side, prominent 
above, oblique- or strongly ascending ; stipules linear or linear-ovate, up to 
7 mm. long, the cilia few, ascending, conspicuously 3-ciliate at apex ; flowers 
2-6 per bostryx, the rachis 2.5-6 em. long, the bostryches well spaced, the 
pedicels slender, articulate, up 0.9 em. long; sepals subequal or distinctly 
unequal, subpellucid, the outermost smaller, the inner lanceolate, up to 4.5 
mm. long, obtuse to acute, eciliate or with a distinct terminal cilium, or the 
marginal cilia crowded near apex, obtuse at base, often with glandular areas 
(on outer surface) above the articulation-joint, the margins thin-searious or 
scarcely differentiated, the cilia ascending, red-glandular, subulate, the veins 
3-+7, branching obliquely and uniting acutely at apex, slender, flabellate ; 
petals white to red, obovate to subeuneate, longer than sepals, obtuse to sub- 
cuneate at apex; segments of exterior corona usually numerous, in 2-3 con- 
tinuous whorls or disposed as discrete fascicles, rarely few or completely 
absent, filamentous below, expanding into a reniform capitate or clavate 
apex, up to one-half length of interior corona; segments of interior corona 
oblong, 3—5 mm, long, 1.2—1.7 mm. wide, distinctly obtuse at apex, the verti- 
cal ridge distinct or subplane and tapering up to middle; anthers oblong, 
1.3—-2 mm. long, obtuse at apex, the filaments distinct, about 0.4 mm, long; 
ovary ovate or flask-shaped, 0.8-1.2 mm. long, the style subulate, at least 
twice length of ovary, constricted at base, often geniculate near apex; cap- 
sule linear-ovate, extending 2—2.5 mm. above largest sepals. 

TYPE LOCALITY: British Guiana. 

ILLUSTRATIONS : Mart. and Zuee. Nov. Gen. 1: pl. 25, f. 1-9, 1824. Velen. 
Vergl. Morphl. Pfl. pl. 7 (fl. of 8. rosacea), f. 1-3, 1910. 

DISTRIBUTION: Known from Trinidad and apparently well distributed 
through tropical South America. 

TRINIDAD: Aripo Savanna, Britton and Britton 2926 (NY); Piareo Savanna, Britton, 
Britton, and Hazen 61 (NY); Aripo Savanna, Kuntze 1029 (NY). CoLomBia: Rio 
Guatiquia, Pennell 1638 (F, NY). Peru: Loreto: Tarapoto: Spruce 4244 (NY); Ule 
6352 (F, photo of type of 8S. rosacea). FRENCH GUIANA: Without locality, Leprieu 287 
(F); Cayenne: Lepriew s. no. (F, NY); Leprieu 231 (NY). DutcH Guiana: Forest 
of Zandery, Samuels 264, 303 (NY). BRITISH GUIANA: Without locality, Schomburgk 
162 (NY); Ituni, Waruni Savanna, Abrahams 45 (NY); Kaieteur Savanna, Hollister 
s. no. (NY); Essiquibo River, Kurupukari Savanna, 4. C. Smith 2172 (NY); Freschal 
(Mt. Roraima), Tate 23 (NY). VENEZUELA: Kata, Ule 8652 (F, photo and twig of 
type of S. angustifolia); Amazonas: Mt. Auyan-Tepui, Tate 1312 (NY, type of 8. 
striata). BRAzIL: Para: Vigia, Drouet 2119 (F); Minas Geraés: Minas Gervis, 
Ilhoes, Blanchet 1875 (F, NY, type collections of S. serpyllifolia). 


This species exhibits much diversity in habit, thus accounting for its rela- 
tively large number of synonyms. It is well established in the sandy sa- 
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vannas, having a wide distribution through the eastern sections of north and 
central South America. The exterior corona, although rather uniform in 
shape, is frequently fasciculate or entirely absent. This condition suggests 
that the presence or absence of the segments of the exterior corona is not too 
reliable a character in the segregation of the species of Sauvagesia. Spruce 
£244 (NY) is noteworthy as its flowers invariably show the exterior corona 
reduced to a few segments. Although Sleumer’s species, 8S. duckei, as ascer- 
tained from his description, has very large leaves, it cannot be segregated 
from S. sprengelii on the basis of the other characters enumerated. 


8. SAUVAGESIA LONGIFOLIA Eichl. in Mart. Fl. Bras. 13(1): 407. 1871. 
Woody herbs up to 70 em. high; branches often basal, strongly ascending ; 
leaf-blades subsessile, thin-coriaceous, strongly ascending, 0.8—1.3 em. apart, 
linear-lanceolate, 3—9 em. long, 0.5—-0.9 em. wide, distinctly acute at apex, 
narrow-attenuate at base, the margin serrate, the teeth minute, glandular, 
uncinate, the costa prominent above and below, the secondary veins numer- 
ous, prominent above, subplane beneath, irregular-ascending, spreading from 
costa at about 70° angle; stipules appressed, striate, linear, up to 1.5 em. 
long, the cilia ascending, as long as or longer than corpus in length; flowers 
1—3 in fascicular racemiform bostryches, the latter arising from the axils of 
reduced leaves, the rachis slender and terminal, up to 10 cm. above upper- 
most leaves, the fascicles 1—-1.3 cm. apart ; sepals subequal, striate, lanceolate 
to elliptic, + 6 em, long, acute at apex, terminating in a long glandular 
cilium about 2 mm. long, the margins entire or with small ascending, often 
uncinate teeth, the apical cilia of two sizes; petals obovate, up to 6 mm. long, 
subelawed at base, obtuse to subacute at apex, the veins flabellate ; segments 
of exterior corona numerous, in 2—3 continuous whorls, reniform-capitate, 
up to 1.7 mm. long, about one-third length of interior corona; segments of 
interior corona oblong, up to 4.2 mm. long, obtuse or slightly retuse at apex, 
the median ridge distinct; anthers subsessile, up to 2.5 mm. long, about or 
a little more than one-half the length of segments of interior corona, obtuse 
at apex; ovary ovoid to conic-ovoid, 1-1.5 mm. long, the style awl-shaped, 
almost 3 times the length of ovary, constricted at base; capsule minutely 
granular, ovate-rotund, 5.5 mm. long, 3 mm. wide at base, tapering narrowly 
at apex, scarcely exceeding reflexed tips of persistent sepals (fig. 1, a—)). 

TYPE LOCALITY : Cataract Caldnac, Brazil. 

ILLUSTRATION ; Eich]. in Mart. Fl. Bras. 13(1): pl. 83. 1871. 

DISTRIBUTION : Known from the Pacaraima Mts. on the British Guiana- 
Venezuela boundary, from French Guiana, and from Brazil. 

BRITISH GUIANA—VENEZUELA BouNDARY: Mt. Auyan-Tepui, 1100 m. alt., Tate 1314 
(NY). FRENCH GUIANA: Without locality, Lepriew s. no. (NY). BraziL: Without 
locality, Sellow s. no. (F, photo). 


9. SAUVAGESIA AMOENA Ule, Notizbl. Bot. Gart. Berlin 6: 341. 1915. 
Erect herbs up to 40 em. high, branching at base; leaf-blades rigid, deflexed, 
subsessile, coriaceous, lustrous-green above, straw-colored beneath when dry, 
persisting along most of stem, crowded, ovate, + 7 mm. long, 4 mm. wide, 
acute at apex, the costa conspicuous above and below, the secondary veins 
+ 10, arcuate-ascending, more conspicuous beneath, the tertiary veins con- 
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n linear-subulate, up to 5 mm. long, the margins subeallose with 5—7 divergent 
cilia as Jong as corpus; inflorescence terminal, paniculoid, the branches aris- 
ing from most terminal leaves; flowers large, about 1 em. wide at anthesis, 
2-3 per bostryx, the fascicles 0.7—1 em. long, the articulation-stalk 2 mm. 
long, the outermost bracts leaf-like, up to 3.7 mm. long, tapering toward 
apex ; sepals unequal, ovate to ovate-lanceolate, 3-6 mm. long, erose at apex, 
bearing a semicircle of minute cilia on apical margin, the base on outer sur- 
face often with a yellow glandular area above articulation-joint, the margins 
scarious, entire or with ascending glandular cilia above middle; petals deep 
purple, subequal, inversely triangular, 6-8 mm. long, about 5 mm, wide, sub- 
rotund at apex, clawed at base, the veins flabellate; segments of exterior 
corona unequal, numerous, 3-seriate, reniform-capitate or anchor-shaped, 1.1- 
1.6 mm. long, up to one-fourth length of inner corona; segments of inner 
corona obovate-elongate, about 4.5 mm. long, united indistinctly at base into 
a cup, the median ridge of each segment prominent, broad below middle, 
becoming narrow toward apex, the veins prominent and ascending from - 
ridge; stamens linear-elliptic, 1.5-3 mm. long, obtuse above, the filaments 
0.2 mm. long, obtuse above; ovary ovate-rotund, the style about three times 
length of ovary; capsule narrow-ovate-lanceolate, equal to or exceeding 
sepals in length, acute at apex. 

TYPE LOCALITY: Summit of Kata, Pacaraima Mts., British Guiana-Vene- 
zuela boundary. 

DISTRIBUTION: Endemic to the Pacaraima Mts., British Guiana-Vene- 
zuela. 


D 


spicuous beneath, the margins callose with 6 minute ascending teeth ; stipules 


BRITISH GUIANA—VENEZUELA BouNDARY: Mt. Auyan-Tepui, Tate 1313 (NY); 
Summit of Kata, Ule 8650 (F, photo of type of S. amoena). 


S. amoena is a rare endemic species marked by its distinetly ovate and 
often deflexed leaves. 


10. SAUVAGESIA RAMOSISSIMA Spruce ex Eichl. in Mart. Fl. Bras. 13(1): 
409. 1871. Slender woody herbs up to 30 em. high; branches rubescent, 
angular, and patent at apex; leaf-blades subsessile, chartaceous, elliptic- 
lanceolate, up to 1.5 em. long, 0.3—-0.4 em. wide, 0.5—0.8 mm. apart in middle 
of stem, acute at apex, cuneate at base, the secondary veins prominulous 
above, slender and not prominent beneath, the margin with small glandular 
teeth, distinctly narrow-callose beneath; stipules appressed, striate, linear, 
3—5 mm. long, filamentous-ciliate; inflorescence paniculate, the rachis up to 
8 em. long, jointed or zig-zag, the flowers 3—6 per bostryx, the fascicles 0.7—1 
em. apart, distinctly peduneulate, the peduncles angular, slender, patent, 
ascending, 0.5-2 em. long, becoming reduced in size toward apex of inflo- 
rescence, the pedicels capillaceous, 0.2 mm. wide, 2.5—-10 mm. long, the articu- 
lation-stalks 0.7-4 mm. long, the bracts pectinose-ciliate, elliptic, up to 3 mm. 
long, fused with stipule at basal margin; flowers + 2 mm. long at anthesis; 
sepals lanceolate, about 2 mm. long, acute at apex, terminating in a long 
glandular cilium; petals elongate-obovate, the same length as sepals, retuse 
at apex, the veins parallel-ascending; segments of exterior corona 1 to 
numerous, when numerous fasciculate, clavate, or only swollen at apex, up 
to one-third length of inner corona; segments of interior corona oblong, 1.5 
mm. long, emarginate at apex, the ridge thin and median, the dorsal furrow 
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distinet, the veins flabellate and prominent ; anthers oblong-lanceolate, about 
0.7 mm. long, tapering acutely at apex, the filaments 0.3 mm. long; ovary 
ovate-oblong, as long as the awl-shaped style, the ovules few, glandular- 
verrucose, obovate; capsule ovate-conical, up to 4.5 mm. long, about twice 
length of sepals, obtuse at apex, the seeds reticulate, obovate, about 0.5 mm. 
long. 

Type LocALity : Ribenirao, Matto Grosso, Brazil. 

ILLUSTRATION : Eich]. in Mart. Fl. Bras. 13(1): pl. 82. 1871. 

DISTRIBUTION : Known only from the type locality, and from a Brazilian 
collection sans locality. 


BRAZIL: Without locality, Riedel s. no. (NY 


This rare species is readily distinguished by its patent and paniculate 
inflorescence. Its peduncles and pedicels are more slender than those of any 
other woody species of the genus. According to Eichler the plant grows in 
a very moist habitat. 


11. SAUVAGESIA DEFICIENS A. C. Smith, Lloydia 2: 194. 1939. Shrubs 
about 30 em. high; upper branches striate, the nodes below somewhat rough 
with remnants of stipules; roots fibrous; petioles of leaf-blades 1-2 mm. 
long, the leaf blades papyro-membranaceous, elliptic, 9-22 mm. long, 4-7 
mm, wide, subeuneate at base, the margin callose, recurved, serrate, the costa 
subprominent above, prominent beneath, the secondary veins 6—8 on each 
side ascending; bostryches crowded at apices of branches, 2—4-flowered, 
arising from axils of uppermost leaf-blades, the pedicels slender, 3-6 mm. 
long ; stipules lanceolate, 2-3 mm. long, the cilia elongate; sepals unequal, 
lanceolate, oblong-lanceolate, or rarely ovate, 2.7—5 mm. long, acute or some- 
what obtuse at apices, the margin entire, glandular-erose at apex; petals 
white, obovate-rotund, 3-3.5 mm. long, the veins well spaced and flabellate ; 
segments of exterior corona absent; segments of interior corona obovate- 
rotund, + 3 mm. long, the margin entire or trilobed above, the veins serrate, 
arising from median part of swollen base of each segment; anthers oblong, 
2 mm. long, subcordate at base, the filaments distinct; ovary ovate, 1.1—1.3 
mm. long, distinctly 3-lobed, the style subulate, a little longer than ovary, 
somewhat crassate at base; fruit ovate, conical, up to 5.5 mm. long, the cear- 
pels almost twice length of sepals, acute, the median veins distinct. 

Type Locauity: Mt. Iramaikpang, Kanuku Mts., British Guiana. 

DISTRIBUTION : Known only from the type locality. 

BRITISH GUIANA: Mt. Iramaikpang, 975 m. alt., Kanuku Mts., A. C. Smith 3640 
(NY, type of S. deficiens). 


12. Sauvagesia smithiana Dwyer, sp. nov. Herba lignosa ad 30 em. 
alta, ramulis multis valide ascendentibus caule glabra petiolis ad 4 mm. 
longis laminis chartaceis supra pallide viridis supra mediam caulem per- 
sistentibus, 6-12 mm. distantibus, lanceolatis, 1—-2.7 em. longis, 6.5—9 mm. latis, 
apice acutis costa utimque prominente ad basim expandente nervis secundariis 
7-10 utrimque prominentibus subtus colore distinctis, margine utroque den- 
tibus 6-10 uncinatis utroque cum minorem dentem sinu ferente, stipulis 
ad basim persistentibus linearibus, ad 8 mm. longis, apice constrictis ciliis 
elongatis apice 3-ciliatis, inflorescentia racemiforme rhachidibus ad 8 em. 
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longis, bostrychibus in axillaribus minutorum foliorum pediecellis gracilibus, 
4-6.5 mm. longis, articulo saepe a basi pedicelli ad 2.5 mm. longis, floribus 
sub anthesi circiter 7 mm. latis, sepalis aequalibus lanceolatis vel oblongo- 
lanceolatis, circiter 4 mm. longis, apice acutis margine integro vel dentibus 
parvis ascendentibus venis lateralibus +7 conspicuis prominentibusque, 
petalis brevioribus sepalis obovato-rotundis, 3-3.5 mm. longis, venis distanti- 
bus gracilibus vix flabellatisque, segmentis coronae exterioris desinentibus, 
segmentis coronae interioris pellucidis rotundis vel subrotundisque, 2.5 mm. 
longis, venis planis + 3 oblique a basi ortis ad apicem vix flabellatis ramosis- 
que, antheris oblongis segmentis interioris coronae brevioribus utroque 
anthero segmenti margine incluso, circiter 1.6 mm. longis, obtusis apice saepe 
retusis, filamentis 0.3-0.5 mm. longis, ovariis ovatis circiter 1 mm. longis 
stvlis subulatis, 1.8 mm. longis, ovulis paucis ascendentibus, capsulis ovato- 
conicis, ad 6.5 mm. longis, 1-1.8 mm. super sepalis extendentibus (fig. 1, 
km). 

TYPE LOCALITY: Mt. Roraima, British Guiana-Venezuela boundary line. 

DISTRIBUTION : Known only from the type locality. 

BRITISH GUIANA—VENEZUELA BouNDARY: Mt. Roraima, 1500 m. alt., Tate 321 
(NY, type of S. smithiana). 


’ 


The author has named this species in honor of Dr. A. C. 
assisted him so materially in the preparation of this paper. 
S. smithiana and S. deficiens, two endemic species are closely related ; 


Smith who 


the subrotund segments of their inner coronas are unlike those of any other 
species of Sauvagesia. The two species differ in the shape, size, and length 
of their stipules, in the morphology and venation of the segments of the inner 
corona, and in the relative size of their sepals. Unlike those of S. smithiana 
the leaf margins of S. deficiens are distinctly recurved. 


13. SAUVAGESIA LINEARIFOLIA St. Hil. Mém. Mus. Hist. Nat. Paris 11: 106. 
1824. 


Sauvagesia pusilla Mart. and Zuce. Nov. Gen, 1: 35. 1824. 


Woody herbs up to 15 em. high; branches of stem few to many, nodes 
swollen ; leaf-blades persistent above, plane, subcoriaceous, 1.5—2.5 mm. apart, 
ascending, linear, up to 11 mm. long, 0.5 mm, wide, acute at apex, obtuse at 
base, the margin callose, the teeth well spaced and acuminate, the costa 
prominent above and below, the secondary veins inconspicuous; stipules 
linear, longer than nodes, the cilia strongly ascending and in a whorl of 3 
at apex ; sepals equal, lanceolate, about 1 mm. long, the margin entire or with 
ascending, appressed, and glandular cilia, the apex terminating in a stout 
cilium subtended by elongate marginal cilia, the veins 5-7 and prominent; 
petals ellipitic-rotund to obdeltoid, 3-4.6 mm. long, acute at base, the veins 
flabellate and slender ; segments of exterior corona 5—10, 1-2 alternate with 
each segment of inner corona and up to one-half length of latter ; segments 
of interior corona elliptic, 1.8—2.3 mm. long, the median vein distinct and not 
conspicuously ridge-like; anthers narrow-ovate, about same length as seg- 
ments of interior corona, subrostrate at apex, the filaments almost as long as 
anthers; ovaries subrotund, up to 2.5 mm. long, the styles crassate, a little 
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longer than ovary, somewhat constricted at base; capsule exceeding sepals 
in length, the seeds oblong-rotund, about 1 mm. long. 
TYPE LOCALITY: Servico do Rio Pardo, Minas Geraés, Brazil. 
ILLUSTRATION : St. Hil. Mém. Mus. Hist. Nat. Paris 11: pl. 2, f. 1-8, 1824. 
DISTRIBUTION : Known from Venezuela and Brazil. 
VENEZUELA: Amazonas: Rio Guainia and Rio Negro at mouth of Rio Casiquiari, 
Spruce 3513 (NY). BraziL: Without locality, Riedel s. no. (NY); Goyas: Gardner 


3007 (F. NY); Minas Geraés: Servico do Rio Pardo, 1000 m. alt., St. Hilaire (F, photo 
of type of S. linearifolia). 


14. SAUVAGESIA DEFLEXIFOLIA Gardn. Hook. Ie. 5(1): pl. 484. 1842. 
Woody herbs, erect and slender, up to 70 em. high; roots fibrous; branches 
of stem apical, angular, 1-2 mm. wide at base; leaf-blades sessile, deflexed, 
the proximal part of lamina appressed to stem, coriaceous, narrowly linear- 
elliptic or ovate-elliptic, + 8 mm. long, about 1.3 mm. wide, strongly acumi- 
nate and terminating in a stiff cilium or simply with a small obtuse gland 
at apex, obtuse at base, the secondary veins scarcely visible above, strongly 
ascending, the tertiary veins slender and parallel, the margins callose, the 
teeth well spaced, faleate, about 0.5 mm. long; stipules appressed, subulate, 
1.3-2 mm. long, the cilia slender, oblique-ascending ; flowers 2—5, terminal, 
not in bostryches but solitary in axils of somewhat reduced apical leaves, 
about 6 mm. long at anthesis, the pedicels slender, up to 4 mm. long, often 
obscured by leaf-blades, the flowers seemingly sessile; sepals lanceolate, 
rarely broadly ovate, up to 4.7 mm. long, subclawed at base, obtuse above, 
the veins flabellate-ascending ; petals white, obovate, about 4.5 mm. long, 3.5 
mm. wide, the margins entire below, minutely toothed at apex, the median 
teeth more distinct; segments of exterior corona filamentous below, plane 
and lanceolate at apex, up to 1.8 mm. long, up to three-quarters the length 
of interior corona, transparent, oblong (or subovate), up to 3.7 mm. long, 
shorter than stamens, acute at apex, the median vein not conspicuously ridge- 
like, the lateral veins prominent, oblique-ascending; anthers linear-ovate, 
abruptly apiculate, 1-1.5 mm. long, the filaments 0.7-1.2 mm. long, the sta- 
mens about twice length of interior corona; ovaries smooth, distinctly 
3-lobed, about 1.3 mm. long, the style crassate, subulate, somewhat con- 
stricted at base; capsules striate, elliptic before dehiscence, as much as 1.5 
mm. beyond apex of sepals, the carpels acute, somewhat deflexed at dehis- 
cence, 

TYPE LOCALITY : Goyas, Brazil. 

ILLUSTRATION : Gardn. Hook. Ie. 5(1): pl. 484. 1842. 

DISTRIBUTION : Known from a few collections in Venezuela, Colombia, 
Bolivia, and Brazil. 

VENEZUELA: Amazonas: Esmeralda, alt. 100 m., Tate 265 (NY). COLOMBIA: 
Boyaca: Oracue, Haught 2707 (US). Botitvia: La Paz: Ixiamas, 250 m. alt., 
Cardenas 2020 (NY). Brazit: Without locality, Pohl 1263 (F). 


As the specific name indicates 8. deflexifolia is readily distinguished by 
its defliexed leaf-blades; although this character is found in one other mem- 
ber of the genus S. amoena, the two species are readily separated on the basis 
of floral characters. S. linearifolia is undoubtedly most closely related to S. 
deflerifolia, both species having linear stiff leaf-blades, ovoid anthers with 
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long filaments, and crassate styles. The fact that the flowers are not fascicled 
but solitary is suggestive of S. imthurniana; however, the flowers of the latter 
are disposed on peduncles. 

It is worthy of note that S. deflerifolia, considering its wide geographical 
distribution in tropical America, has been little collected. 


15. SAUVAGESIA PULCHELLA Seem. Bot. Voy. Herald 1: 80. 1852. Small 
herbs, 5-15 em. high; branches of stem slender, short, the lowermost usually 
3—5 em. from base of stem, arcuate or angular-ascending ; leaf-blades usually 
persisting below middle of stem, subsessile, well spaced, chartaceous, elliptic, 
about 17 mm. long, 24 mm. wide, acute at apex, cuneate at base, the lamina 
narrow-alate on the very short petiole, the costa prominent above and below, 
searcely distinguishable from lamina below, the secondary veins prominent, 
parallel-ascending ; stipules striate, linear- or elliptic-faleate, up to 6 mm. 
long, the elongate cilia of corpus each with a distinct lateral and median 
gland; flowers 2—5 per bostryx, fasciculate in uppermost leaf-blades, the 
pedicels up to 5 mm. long, the articulation-stalks about 1 mm. long, the 
bracts linear or lanceolate, the margins serrate, ciliate toward base, the cilia 
not glandular-jointed ; sepals equal, lanceolate, 1.5—-2.7 mm. long, acute, the 
margins entire except for a few short cilia toward apex, with or without a 
distinet terminal cilium, the veins + 3; petals elliptic, 1.8 mm. long, tapering 
gradually above middle, rotund at apex, the veins 3, parallel-ascending ; 
exterior corona absent; segments of interior corona oblong, about 1.5 mm. 
long, the veins usually parallel-ascending, the median veins more conspicu- 
ous and branching freely above middle; anthers subrotund or ovate, about 
0.4 mm. long, obtuse or acuminate at apex, seemingly bidentate at apex at 
dehiscence, the filaments slender, about 0.5 mm. long; ovaries ovate, 0.8—1.5 
mm. long, the style short, thick, about 0.5 mm. long; capsule narrow-ovate, 
almost twice length of sepals. 

TYPE LOCALITY: Savannas of Panama. 

DISTRIBUTION ; Widely distributed through the high savannas of northern 
South America. 

COLOMBIA: El Cauea: Alt. San Francisco, Andre 2853 (F, NY); Tocota, 1500-1800 
m. alt., Lehman 8965 (NY); Magdalena: Santa Marta near Jeracasea, 1000 m, alt., 
H. H. Smith 557 (F, NY). VENEzvUELA: Aragua, 760 m. alt., Llewelyn Williams 10814 
(F). Brazit: Without locality, Burchell 6960 (NY). 


Although Seemann in his original description of S. pulchella notes that 
it is common in the savannas of Panama, I have not seen additional collee- 
tions from that area. 


16. SAUVAGESIA TENELLA Lam. Ill, 2: 119. 1793. 
Sauvagesia nana Ule, Notizbl. Bot. Gart. Berlin 6: 345. 1915. 
Sauvagesia gracilis Ule, Notizbl. Gart. Berlin 6: 345. 1915. 
Sauvagesia inconspicua Dwyer, Lloydia 2: 195, 1939. 


Herbs 3-7 em. high, simple or rarely with apical or basal branches, the 
stem glandular-smooth, seemingly ribbed ; leaf-blades glandular-carnose, ses- 
sile, elliptic, 3-8 mm, long, 1.8-3 mm. wide, subacute to obtuse at apex, sub- 
cuneate at base, the margins with minute cilia or rarely entire, the secondary 
veins immersed and evanescent; stipules linear, 1-3 mm. long, the cilia 5—7, 
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well-spaced and exceeding corpus in length; flowers usually 3 per bostryx, 
the fascicles 1-2, terminal, subtended by reduced stipulate leaves, the pedi- 
cels slender, 6-7 mm. long ; sepals herbaceous-green, lanceolate to ovate, 3.2—-4 
mm. long, setose-aristate at apex, the margins mostly searious, the veins 3 
ascending ; petals pink or white, obovate, 3-5 mm. long, equal to or exceeding 
sepals in length, usually distinctly clawed at base, the veins evanescent and 
flabellate; segments of exterior corona absent; segments of interior corona 
usually oblong, rarely narrow-obovate, usually slightly shorter than stamens, 
rounded or flat-obtuse at apex, the median ridge not obvious, the dorsal 
furrow absent, the veins 1—2, ascending, usually branching at middle or 
above ; stamens usually exceeding segments of interior corona in length, up 
to 2 mm. long, the anthers oblong, obtuse at apex, the filaments shorter or 
longer than anthers; pistil 1-1.5 mm. long, the ovary ellipsoid or rotund, the 
style shorter than ovary; capsule equal to or exceeding sepals in length, 
mostly turgid at base (fig. 1, n—p). 

Type LocALity : Tropical America. 

[ILLUSTRATION : St. Hil. Mém. Mus. Hist. Nat. Paris 11: pl. 1. B, f. 1-7, 
1824. 

DISTRIBUTION : Widely distributed through the savannas of Cuba, Central 
America, and tropical South America. 

CuBA: Cienequita?, Combs 439 (NY); Oriente: Sabana San Felipe, Ekman 2398 
(NY); Santa Clara: Manaecas, Leon and Cazanas 5907 (NY): Without loeality, 
Wright 2131 (NY). GUATEMALA: Narbaseo, Bernoulli 947 (NY). PANAMA: Coclé: 
Allen 830 (NY); Pacora and Chepo, Woodson, Allen, and Seibert 1657 (NY). BririsH 
GUIANA: Wichabai, Rupununi River, A. C. Smith 2309 (NY, type of S. inconspicua). 
Bouivia: La Paz: 8. Mareos and Rio Branco, Ule 7880 (F, photo of type of S. nana) ; 
Rio Branco, Ule 8119 (F, photo of type S. gracilis). 


BIOLOGICAL LABORATORIES, FORDHAM UNIVERSITY 
New YORK 
AND 
UNIonN UNIVERSITY, ALBANY COLLEGE OF PHARMACY 
ALBANY, NEw YORK 
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A NEW SECTION MICROPHYLLAE IN AGROSTIS 
ALAN A. BEETLE 


In mentally picturing the genus Agrostis (Gramineae) it is easy to fall 
into the habit of thinking of the glumes as awnless. Shishkin (1934) in key- 
ing out of 29 species in the Russian flora definitely states for all ‘‘glumes 
always without awn.’’ The glumes of our commonest American species are 
awnless. It is then somewhat disconcerting to come upon A. exarata Trin. 
and find that, although the glumes of the typical form are only acute, speci- 
mens treated as var. monolepis may have glumes rather long-awned (1 mm. 
or more). To this author’s knowledge the only other currently recognized 
species in Agrostis described as bearing an awned glume is A. hendersonii 
Hitche. The following investigation was undertaken to determine whether 
there were more than varietal significance to the awned-glumed plants usu- 
ally placed under A. erarata and what could be the position in Agrostis of 
such unusual species, the thought being that they might better fall in Poly- 
pogon where awned glumes are usual. 

The type locality of Agrostis exarata (Trin. Gram. Unifl. 207. 1824) is 
Unalaska, where it was collected by Eschscholtz. The latest treatment of 
Alaskan A. erarata (Anderson 1944) gives a description that agrees with 
those of Scribner and Merrill (1910), the original description, and Trinius’ 
illustration in Species Graminicum, vol. 1 (1928). It also agrees with the 
characters of the widest-ranging segregate of the A. exarata complex in 
North America, which always has been considered, and apparently correctly 
so, as typical A. erarata. Specimens have been collected, according to Hitch- 
cock (1935, 1937) from ‘* Western Nebraska, to Alberta and Alaska, and 
southward to New Mexico, California, and Mexico.’’ The map 683 in the 
Hitcheock Manual omits a dot for South Dakota, apparently overlooking the 
report by Rydberg (1896) of its rare cocurrence in the Black Hills. This 
record has recently been reaffirmed by Ester Suter 10, Wind Cave Canyon, 
Custer County, South Dakota, collected in 1936. 

Typically, then, A. exarata is a perennial with an awnless lemma (rarely 
awned and then the awn short and not bent), a prominent palea usually half 
the length of the lemma, scabrous glumes which are acute but not attenuate. 
and a narrow slender panicle, the ascending appressed branches floriferous 
to the base. These characters are well demonstrated in the following collec- 
tions taken at scattered points throughout the range: Texas: Moore & 
Steyermark 3158. Arizona: Thornber 492. Uran: Stanton 590. Nevapa: 
Kennedy 4068. CauirorniA: Beetle 3028. Oreaon: Heller 13056. Wasutne- 
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TON: A. A. & E. G. Heller 4018. British CotumsBiA: Eastham 9039. In Cali- 
fornia this species is commonly found at higher elevations, in the northern 
counties and southward both in the Coast Ranges and the Sierra Nevada to 
the mountain peaks of the southern counties. 

Agrostis exarata has not lived up to the suggestion of promise indicated 
in many early publications of the United States Dept. of Agriculture (Tracy 
& Nealley 1888, Anderson 1889, Vasey 1889, Scribner 1900, Forest Service 
1914). The plate 13 of Tracy & Nealley (which is the same as plate 49 of 
Vasey) is an excellent illustration of typical A. exarata and agrees in all 
details with the plate of Trinius mentioned above. The plate 106 of Vasey 
listed as A. exarata var. pacifica is also good A. exarata differing only in the 
short, unbent, included awn, a sporadically occurring remnant of what was 
apparently formerly an awned condition or else representing a visible trace 
of an awned parentage somewhere in the ancestry. Water is too strong a 
limiting factor in the life history of A. exarata to make it more than an 
ephemeral plant on most of the western range. Failure of the grass when 
sown on the open range has been reported by Lyon and Hitchcock (1904). 

Two California species are closely related to A. exarata: the first A. 
rossae Vasey of higher elevations, a dwarf, tufted plant with narrow, 
crowded basal leaves and awnless lemma; the second, A. californica Trin., 
of coastal bluffs where it is easily marked by its dense, broad panicle and 
strongly scabrous glumes. These three species probably belong to the section 
Trichodium Michx. of Agrostis. For a clearer picture a sectional treatment 
of Agrostis as a whole is needed. 

On the other hand the material treated by Hitchcock (1935, 1937) as 
varieties monolepis and ampla of A. erarata and as A. hendersonii differ in 
a number of respects and are here considered to comprise a separate section, 
Microphyllae, consisting of four species with varieties. From all other spe- 
cies of Agrostis this section is separated by the awning of the glumes. From 
Agrostis exarata and relatives, with which they have usually been confused 
though they are not necessarily closely related, they are separated as follows : 
A. exarata, A. rossae, and 


Secti Microphylla e ; 
ection Mic eo : A, californica 


(1) Glumes attenuate-tipped orawn-tipped. (1) Glumes acute. 

(2) Lemma with a bent, exserted awn (2) Lemma awnless, or with a short, un- 
(figs. 1, 2, 6, 7, 8). bent, included awn (figs, 3, 4, 5). 

(3) Palea absent or obsolete. (3) Palea present and prominent. 


The chromosome number of typical A. exarata Trin. as reported by 
Nielsen (1939), is 2n = 28. The chromosome number of A. ampla Hitche. 
(Stebbins 2816, 2953) of Sect. Microphyllae is 2n = 42 (Stebbins & Love 
1941), thus supplying cytological evidence that two specific entities may be 
involved. Through the kindness of Dr. G. L. Stebbins, Jr. (College of Agri- 


of 
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culture, University of California) the chromosome number of A. hendersonu 
Hitche. (A. microphylla var. hendersonu of this paper) may be reported as 
2n = 42. The count was made from material grown in Shasta County, Cali- 
fornia (Beetle & Stebbins 3354). 


Section Microphyllae Beetle, sect. nova. 


Glumis scabris ad dorso, aristatis; lemmis arista prominenti geniculata 
exserta munitis; palea nulla. 
Two short-lived perennials and two annuals along the Pacifie coast of 
North America. 
KEY TO THE SPECIES 


Glumes 2.75-3 mm. long; lemma 1.5 mm. long; the awn 3 mm. long, bent at 


the middle. 1. A. ampla, 
Glumes 3—6 mm. long; lemma 2—4 mm. long, the awn 3.5-10 mm. long, bent 
below the middle. 
Stout perennials of moist meadows; panicle open, 1-2 dm. long; basal 
leaves broad and conspicuous. 2. A. inflata. 
Slender annuals of vernal pools; panicle dense, up to 7 em. long; basal 
leaves few and ephemeral. 
Lemmas, if pubescent at all, only tufted at base; lemma only shortly 
toothed at apex. 
Glumes 3-4 mm, long; lemma 2 mm. long, the awn 3.5—4 mm, long. 
3. A. microphylla. 
Glumes 4-6 mm. long; lemma 3 mm, long, the awn 7 mm. long. 
4. A. microphylla var. intermedia. 


Glumes 7-8 mm. long; lemma 4 mm. long, the awn 10 mm, long. 
5. A. microphylla var. hendcrsonii, 


Lemmas evenly pubescent over the back; lemma deeply two lobed, the 
lobes with setaceous teeth 1 mm. long. 6. A. kennedyana, 


1. Acrostis AMPLA Hitche. U. S. Dep. Agr. Bur. Pl. Ind. Bull. 68: 38. 
pl. 20. 1905. 

Tufted perennial ; culms one to many, erect (or somewhat geniculate from 
the lowest node), up to 6 dm. tall; depending on the habitat the blades 
mostly basal, or evenly scattered on the culm; blades up to 5 mm. broad, 
scabrous on the margins and minutely scaberulous on the nerves; panicle 
typically well-exserted from the upper sheath, about 1 dm. long, the lowest 
fascicle (ea. 1 em. long) somewhat remote, the other fascicles about equal 
and appressed to form a dense panicle; glumes subequal, 2.75-3 mm. long, 
including the awn (usually ea. 1 mm. long, occasionally prolonged or absent) 
scaberulous on the midrib and minutely so on the back ; lemmas ea. 1.5—-2 mm. 
long, long-awned from a deeply bifid apex, smooth, the callus with two tiny 
tufts of white hair; awn ca. 3 mm. long, once geniculate at about the middle ; 
palea absent or obsolete; anthers 0.33 mm. long; caryopsis brown, 1 mm. 
long. (fig. 1.) 

TYPE LOCALITY : Oregon, Multnomah County, Rooster Rock, Suksdorf 135. 


DISTRIBUTION : Washington and Idaho south to California. 


WASHINGTON: Clallam Co., Olympic Mts., 4. D. FE. Elmer 1953 ; Chelhatis Co., Monte- 
sano, A. A. & E. G. Heller 4010. Ivano: Elmore Co., Atlanta, Christ & Ward 8326. 








544 BULLETIN OF THE TORREY CLUB (Vou. 72 


OREGON: Yamhill Co., MeMinnville, Shear 1633, 1643, 1646, 1650; Oregon City, Chase 
£935; Klamath Falls, Hitchcock 2979, CALIFORNIA: Humboldt Co., Tracy 4825, 1754; 
Sonoma Co., Yates 6582; Tulare Co., Wiggins & Ferris 2656; Santa Cruz Co., Howell 


1959S. 


The names Agrostis microphylla Steud. and A. inflata Beal are applied 
to species whose descriptions follow. Discarding the invalid Agraulus brevi- 
folius Nees (1857), the next specific name is Polypogon alope curoides Buckl. 
(1863) which, though validly published, cannot be transferred to Agrostis 
because of the earlier A. alopecuroides Lam. (1791). The next name then, is 
Agrostis ampla Hitehe. (1905) which was carefully described and illustrated 

see his plate 20). The deseription and illustration fit the plants which have 
long passed as an awned variety of A. exarata in all but one detail. Hitchcock 


states that the glumes are ‘‘acuminate, but not awn-pointed.’’ Many speci- 


mens that fall into this group on all other characters have glumes that are 
prominently awned. Because of the differences in technical measurements, 
the usually awned glumes, the minute or absent palea, and the awned lemma, 
A. ampla Hitche. is taken to represent a distinct species. 

The very dense-panicled forms (represented by Beetle 2890, Stebbins 
2958, Tracy 14016, and Shear 1650) are sporadically occurring and only 
represent a form which may be treated as: Agrostis ampla Hitche. f. mono- 
lepis (Torr.) Beetle, comb. nov. | Polypogon monspeliensis var. monolepis 
Torr. U. S. Rept. Expl. Miss. Pacif. 5: 366. 1857. Agrostis erarata var. 
monolepis (Torr.) Hitche. Am. Jour. Bot. 21: 136. 1934. | 

2. AGROSTIS INFLATA Beal, Grasses N. Am. 2: 325. 1896. 

Perennial, culms clumped, strictly erect, 5-8 dm. tall; leaves sometimes 
crowded at the base, basal and culm leaves up to 8 mm. broad, 1—1.5 dm. 
long, scabrous on the nerves and margins; panicle 1-2 dm. long, often dif- 
fuse, the pedicels not always floriferous to the base; awned glumes 4-5 mm. 
long, scabrous on the midrib; lemma 2 mm. long, glabrous except fer two 
small tufts at the base, the awn 6 mm. long, geniculate below the middle; 
palea absent. (fig. 2.) 

TYPE LOCALITY: Vancouver Island, British Columbia, Macoun 258. 

DISTRIBUTION : Boggy meadows, coast ranges at low elevations, Vancouver 
Island, British Columbia south to southern California. 


Explanation of figures 1-8. 

Sample undissected florets of Agrostis species, mainly showing the lemma. Fig, 1. 
A, ampla, drawn from Tracy 14016. Fie. 2. A, inflata, drawn from Mendocino County, 
Calif., material collected by P. B. Kennedy, May 30, 1929. The sheet is marked in 
Hitcheock’s handwriting ‘‘ Agrostis exarata microphylla (Steud.) Hitche.’’ and ‘‘ differs 
from others in having slender diffuse panicle.’’ Fic. 3. A. rossae, drawn from Baker 


10694. Fie. 4. A. exarata, drawn from California material. Fie. 5. A. californica, 
drawn from Pringle 12. Fie. 6. A. kennedyana, drawn from the type. Fie. 7. A. 
microphylla var. intermedia, drawn from the type. Fie. 8. A. microphylla var. hender 


sonii, drawn from Beetle 3277. The figures drawn by Viola Memmler and Margery 
P. Mann. 
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BRITISH COLUMBIA: Vancouver Island, Macoun in 1887 (the same as the Macoun 82 
reported by Hitchcock in 1905 as A. ampla), Dawson in 1885, Hitchcock 4875. WaAsuH 
INGTON: Kitsap Co., Otis 1644. OREGON: Polk Co., Ferris 7790; Roseberg, Howell in 
1887; Marshfield, Haydon. CALIFORNIA: Del Norte Co., Yates 5750 and Davy 5950a; 
Humboldt Co., Tracy 3785, 8271, 8285, 12809, and 13857 ; Mendocino Co., Davy & Blas- 
dale 5199, 5262, 5299, Beetle & Stebbins 3499 ; Sonoma Co., Wagnon 190, 214, Yates 5574, 
6565, 6582 ; Santa Cruz Co., Howell 19600 ; Marin Co., Davy 4337 ; Monterey Co., Kennedy 
in 1928, Davy 7506, Heller 6828 ; Orange Co., e. of Santa Ana, Love in 1942, 


The plants of Agrostis inflata are in some ways intermediate between 
A. microphylla and A. ampla. They have the longer awn and larger glumes 
of the former but the perennial habit and longer inflorescence of the latter. 


3. AGROSTIS MICROPHYLLA Steud. Syn. Pl. Gram. 1: 164. 1854. 

Annual, loosely tufted, with slender, fibrous roots; culms erect, often 
branched at the base, slender, smooth, constricted at the black nodes, 1-4 dm. 
tall; leaves of the culm 2 or 3; sheaths nearly smooth, closed, shorter than 
the internodes ; blades erect, scabrid, flat or loosely involute, 2—5 em. long; 
ligule usually lacerate, 2-4 mm. long; inflorescence a close-flowered, spike- 
like panicle, up to 7 em. long, light green or purplish, the numerous exserted 
awns usually giving it a feathery appearance; rays in semiverticillate clus- 
ters at the 5-7 nodes, unequal, barely exceeding the intervals, floriferous to 
the base ; glumes 3-4 mm. long, subequal, scabrous on the keel; lemma 2 mm. 
long, broadly oblong, 4-toothed at the apex, smooth except at the base, thin, 
obscurely 4-nerved, the awn arising above the middle, geniculate below the 
middle, hispidulous, slender, 3.5-4 mm. long; palea absent. 

Type Locauity : ‘‘in Am. Sptr.,’’ Douglas. 

DisTRIBUTION: California Coast Ranges, Humboldt Co. south to San 
Diego Co. 


Humboldt Co., Heller 13772 and Tracy 13857 ; Sonoma Co., Yates 6550; Marin Co., 
Howell 19479; San Mateo Co., Abrams 2458; San Diego Co., Orcutt 1176; and Drews 
Valley, Austin & Bruce 1740. 

The earliest specific name applied to a species included in the present 
section is A. microphylla Steud. (1854). Only two years after its original 
publication in 1856 Torrey identified the name with specimens of A. ampla 
Hitehe. which was then an undescribed species. The application of A. micro- 
phylla was certainly correctly established in 1893 by Vasey and beautifully 
illustrated. The plant shown agrees in all respects with the original descrip- 
tion of Steudel. Vasey correctly observes in reference to Bolander (1864— 
1865) and Thurber (1880) that ‘‘This species has been referred to A. ez- 
arata, as it resembles some of the small forms of that variable species, but it 
may be distinguished by the smaller leaves, slender culms, and long awns.’’ 
However, the species has continued to be confused with A. exarata (and later 
A. ampla) under the influence of Hitchcock (1905, 1912, 1935, 1937) whose 
too broad interpretation has crossed specific lines. The following specimens 
which have been cited under A. microphylla Steud. are typical of the spe- 
cies: Orcutt 1176 (Hitchcock 1912), Davy 5142 (Seribner 1901, Hitchcock 
1905), and Davy 6573 (Hitchcock 1905). 
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4. A. MICROPHYLLA var. intermedia Beetle, var. nov. 

Agrostidi microphyllae affinis sed glumis aristatis 4-6 mm. longis, lemma 
3 mm. longa arista 7 mm. longa munita recedit. (fig. 7.) 

TYPE LOcALITY : California, Lake County, 2.9 miles north of Middletown, 
May 11, 1943, J. T. Howell 18063 (Type in the Agronomy Division Grass 
Herbarium, Univ. of California, Davis, Calif.). 

DisTRIBUTION : California, lower elevations away from the coast. 

Lake Co., (see type) Eastwood § Howell 5642; Napa Co., Tracy 1856 ; Calaveras Co., 
Carlson 302, Yates 162; Merced Co., Hoover 532a (reported as A. hendersonii by Hoover, 
1936). 


5. A. MICROPHYLLA var. hendersonii (Hitche.) Beetle, comb. nov. 
A. hendersonii Hitche. Jour. Wash. Acad. 20: 381. 1930. 


Like typical A. microphylla and the var. intermedia except for the fol- 
lowing measurements: awned glumes 7-8 mm. long, lemma 4 mm. long, con- 
spicuously tufted at the base; awn of the lemma 10 mm. long. (fig. 8.) 

TYPE LOCALITY: Oregon, Jackson County, Sams Valley, near Gold Hill, 
Henderson 12387. 

DISTRIBUTION: vernal pools, inland, Oregon (type locality) and Cali- 
fornia. 

CALIFORNIA: Shasta Co., Beetle 3277 (cited in Beetle 1943), Beetle & Stebbins 3354 ; 
Calaveras Co., Yates 5162, Carlson 300, 950. 


6. A, kennedyana Beetle, sp. nov. 

Agrostidis microphyllae habitu; culmis ad 2 dm. altis; panicula densa, 
1-4 em. long ; glumis imparibus, prima 4 mm. longa, altera 3 mm. longa, callo 
prominenti; lemma profundissime bifida, aequaliter pubescenti, corpore 
1.5-2 mm. longo, lobis dentibus setaceis ca. 1 mm. longis munitis, arista 5—6 
mm. longa geniculata e dorso exorienti; palea nulla; caryopsidi 1—-1.5 mm. 
longa. (fig. 6.) 

Type LocaLity: California, San Diego County, San Diego, April, 1902, 
G. B. Grant 896 (Type in the herbarium of the Univ. of California, Berke- 
ley). Only other collection seen : Calif., San Diego Co., La Jolla, May 3, 1914, 
F. E. & E. 8. Clements 292 (distributed as Gastridium lendigerum). 

Named for Patrick Beveridge Kennedy who joined the staff of the Agron- 
omy Division, University of California, in January, 1914, moving into the 
newly completed Hilgard Hall on the Berkeley Campus. For over 15 years 
he carried out to the fullest the ideal set forth in stone carved letters over 
the front portal—‘‘to rescue for human society the native values of rural 
life.’’ Not least in importance among many practical accomplishments was 
his contribution to the knowledge of California grasses. 

The contrasting characters of Agrostis and Polypogon may be summar- 


ized as follows: 


Agrostis Polypogon 
(1) Glumes not awned (except Sect. Micro- (1) Glumes awned. 
phyllae). 
(2) Disarticulation above glumes (except (2) Disarticulation below glumes. 


A. semiverticillata) , 
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(3) Lemma awn if present often genicu- (3) Lemma awn never geniculate. 
late. 
4) Callus hairs common. (4) Callus hairs never present. 
5) Lemma awn never terminal. (5) Lemma awn terminal in Sect. Poly- 
gonagrostis, 
6) Palea often absent (always in Sect. (6) Palea well developed, from one half as 


Microphyllae ), long as to subequal to lemma, 


The awned-glumed species of Agrostis Sect. Microphyllae might fall into 
Polypogon on character (1), but fall short on the remainder and are better 
retained in Agrostis. 

In the preparation of this paper material from the following herbaria has 
been examined: Agronomy Division Grass Herbarium, College of Agricul- 
ture, Univ. of California, Davis; Botany Department, Univ. of California, 
Berkeley ; Dudley Herbarium, Stanford University ; California Academy of 
Sciences ; United States National Herbarium. In the interest of brevity the 
source of the specimens cited, except types, is not further specified. 

Division OF AGRONOMY, UNIVERSITY OF CALIFORNIA 

Davis, CALIFORNIA 
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STUDIES IN THE SAPOTACEAE—IV. THE NORTH AMERICAN 
SPECIES OF MANILKARA 


ARTHUR CRONQUIST 


This paper completes the revision of the North American Sapotaceae 
which I have undertaken under the auspices of the Chicle Development Co. 
The work has been done under the direction of Mr. B. A. Krukoff, to whom 
I acknowledge my gratitude for various assistance. I wish also to thank the 
curators of the several herbaria who have kindly loaned specimens for study. 
These herbaria are abbreviated hereinafter as follows: 

A—Arnold Arboretum, Harvard University, Jamaica Plain, Mass. 
CR—Museo Nacional de Costa Rica, San José, 
CU—Estacion Experimental Agronomica, Habana, Cuba. 
F—Field Museum (Chicago Natural History Museum). 
G—Gray Herbarium, Harvard University, Cambridge, Mass. 
Mich—University of Michigan, Ann Arbor. 
MO—Missouri Botanical Garden, St. Louis. 
NY—New York Botanical Garden. 
PR—tTropical Forest Herbarium, U. 8. Forest Service, Rio Piedras, Puerto Rico. 
US—United States National Herbarium, Washington, D. C. 


The genus Manilkara was described by Adanson (Fam. Pl. 2: 166. 1763), 
with a reference to an excellent figure in the pre-Linnaean Hortus malabari- 
cus. It was generally reduced to Mimusops until revived by Dubard in 1915 
(Ann. Col. Inst. Mart. III. 3: 6-28). The first species assigned to it by 
Dubard was M. kaukii (Mimusops kaukii L.), and this has generally been 
considered to be the type. Manilkara is well separated from the strictly old- 
world Mimusops by its relatively long and lateral rather than small and 
basilateral seed-scar, and by having usually 6 sepals instead of 8, with atten- 
dant differences in number of corolla-lobes, stamens, and staminodes, Thirty- 
three species were recognized by Dubard, 13 of them in the new world. 

Muriea, which has the staminodes replaced by functional stamens, has 
sometimes been considered distinct from Manilkara, but there seems to be no 
very good reason to believe that its two species, one Antillanean, the other 
Indian, are closely related. A new genus Shaferodendron has recently been 
segregated by Gilly (Trop. Woods 71: 3—6. 1942), differing from Manilkara 
in its relatively long corolla-tube and short lobes, with the stamens inserted 
near the middle of the tube instead of at its summit. The difference seems 
to me of no more than sectional importance at best, especially since Gilly has 
shown that Achras, which sometimes has the corolla-tube longer than the 
lobes, must be submerged in Manilkara. 
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Achras is very similar to Manilkara in all significant features except the 
absence of the dorsal appendages of the corolla-lobes. Gilly has discovered 
transitional forms, previously identified as Achras sapota, in which the dor- 
sal appendages are obviously present, but partly united with the corolla- 
lobes. Since the separation of the two genera depends solely on the technical 
character, Gilly’s discovery of these transitional forms necessitates their 
union. As pointed out by Gilly (Trop. Woods 73: 1-22. 1943), the original 
Achras L. is not the same as the group to which the name is now commonly 
applied, and cannot properly be used for it. The valid name for the genus 
under discussion is therefore Manilkara. 

Inasmuch as I have found it necessary to reduce many previously pro- 
posed species, some discussion of specific concepts may be in order. My own 
is moderately conservative, based primarily on morphologic discontinuity, 
or very strong modal distribution. As in most tropical groups, the material 
now available for study is frequently insufficient to verify the existence of 
discontinuity, and I have in certain cases maintained, with appropriate com- 
ment, species which may have to be submerged when more material has been 
accumulated. The names which I have reduced without comment are those 
which I believe to be based on trivial and inconstant variations. 

Our species of Manilkara are in general separated by strong floral charac- 
ters, although they may be vegetatively very similar. Sterile specimens may 
be difficult or even impossible to determine with certainty, even after one is 
familiar with the entities involved, except as vegetatively similar species are 
eliminated by geographic considerations. 

The ‘‘sapodilla-nispero complex’’ (species No. 9-12 of this treatment) 
has recently been revised by Gilly (loe. cit.), who segregated nine new spe- 
cies, based wholly on floral characters, from Manilkara zapotilla (Achras 
sapota of auth.). Four of these segregates are here referred back to M. 
zapotilla; the other five are grouped under two of their number, M. stami- 
nodella and M. meridionalis. I am reluctant to recognize specifically plants 
which are in the herbarium vegetatively apparently identical, but the floral 
variation within what has been called Achras sapota is so great as to demand 
some sort of segregation until it is conclusively shown that all the variants 
are parts of a single breeding population. It is interesting and perhaps sig- 
nificant that the sapodilla is divided by the chicleros into three varieties, but 
I have not been able to correlate these in the herbarium with the three appar- 
ent morphological species. (See Egler, Bull. Torrey Club 71: 235-245. 1944. ) 

The names nispero and bullet-wood are applied more or less indiscrimi- 
nately to most of the species. M. zapotilla, and its close relatives M. stami- 
nodella and M. meridionalis, are commonly known as sapodilla, but this 
name, alone or in various combinations or variations, is often used for other 
species as well. M. emarginata, for example, is known in Florida and the 
Bahamas as wild dilly. M. bidentata is often called balata, from its gum. 
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I have not considered it necessary to repeat all of the older and more 
obscure synonymy, much of which must in any case be taken to a certain 
extent on faith. This is available, for those who desire it, in Pierre and 
Urban’s treatment of the Sapotaceae of the West Indies (Symb. Ant. 5: 


95-176. 1904), and in Gilly’s revision of the Manilkara sapodilla group 
(Trop. Woods 73: 1-22. 1942). 


MANILKARA Adans. 


Trees; leaves alternate, exstipulate; primary lateral veins parallel, 
straight or nearly so, but not especially crowded; reticulum evident (and 
close) or obscure ; flowers perfect, or rarely unisexual ; sepals biseriate, com- 
monly 6, occasionally 8, or in one species sometimes 4; corolla-lobes as many 
as the sepals, each with a pair of dorsal more or less petaloid appendages at 
the base, or these partly or wholly fused to the lobes, or rarely vestigial ; 
stamens as many as the corolla-lobes and opposite them, alternating with an 
equal number of staminodes (sometimes nearly obsolete), or these sometimes 
replaced by functional stamens; ovary about 6—14-loculate; ovules attached 
laterally ; seed-scar relatively long, lateral; endosperm copious. 


KEY TO THE SPECIES 
1. Corolla-lobes and their appendages free nearly or quite to the summit of 
the tube. 
2. Stamens as many as the corolla-lobes and opposite them; staminodes 
alternate with the corolla-lobes, or obsolete. 
3. Corolla-tube not more than about half as long as the lobes, the sta 
mens inserted at its summit; leaves various, but not narrowly ob- 
long except in forms of M. emarginata. (Eumanilkara.) 
4. Appendages of the corolla-lobes about equaling or exceeding the 
proper lobes; staminodes various. 
5. Flowers about 3-10 in a eluster, small, the corolla about 5-7 
mm. long; appendages, or some of them, bifid or trifid; fruit 
smooth or slightly roughened, scarcely mealy; Hispaniola 
to northern South America and Panama. 1. M. bidentata, 
5. Flowers about 1-2 in a cluster, large, the corolla about 9-14 mm. 
long; appendages entire; fruit mealy-roughened. 

6. Corolla-lobes and their appendages nearly or quite of the 
same texture; staminodes nearly as long as the corolla-lobes, 
about 5-9 mm. long; Puerto Rico and the Virgin Islands. 

2. M. pleeana. 
6. Corolla-lobes conspicuously thinner and softer than their firm 
thick appendages; staminodes very short, about 1.5 mm. 
long; Jamaica. 3. M. excisa. 
4. Appendages of the corolla-lobes not more than about } as long 
as the proper lobes; staminodes much shorter than the corolla- 
lobes. 
5. Staminodes petaloid, about 3.5-4 mm. long; leaves about 10-20 
em. long, the lower surface generally conspicuously paler than 
the upper and often rather yellowish; Costa Rica, Jamaica, 
and apparently Oriente, Cuba. 
6. Flowers about 1-3 in a cluster; staminodes broadly obovate 
to rhombic or ovate, irregularly laciniate-dentate; Costa 


Rica. 4. M. spectabilis. 





at 


in 
CS 


d 


1945] CRONQUIST : MANILKARA 553 


6. Flowers about 4—6 in a cluster; staminodes lanceolate, entire; 
Jamaica, and apparently Oriente, Cuba. 5. M. sideroxylon. 
5. Staminodes thickened, scarcely petaloid, up to about 1.5 mm. 
long, or obsolete; leaves about 4-10 em. long, about the same 
color on both sides, or somewhat redder beneath; Florida; 
Sahamas; Cuba; Hispaniola. 6. M. emarginata. 
3. Corolla-tube several times as long as the lobes, the stamens in- 
serted near the middle; leaves narrowly oblong; Cuba. (Shafero- 


dendron.) 7. M. mayarensis. 
2. Stamens twice as many as the corolla-lobes; staminodes none; Cuba and 
Hispaniola. (Muriea.) 8. M. albescens. 


1. Corolla-lobes and their appendages more or less united above the tube, 
or the appendages apparently wanting (two species, which may have 
only a short union of the lobes and their appendages, have the corolla- 
tube % as long to a little longer than the lobes, unlike any of the pre- 
ceding species). (Achras.) 

2. Flowers solitary in the axils; corolla-tube about 2—1% as long as the 
lobes. 
3. Corolla-lobes with evident dorsal appendages broader than and nearly 
or quite as long as the proper lobes. 
+. Staminodes minute, scarcely or not at all petaloid, about 2 mm. 


long or less, less than half as long as the corolla-lobes, 9. M. staminodella. 
4. Staminodes well developed, petaloid, about 2.5-6 mm. long, 
well over half as long as the corolla-lobes. 10. M. meridionalis. 


3. Corolla-lobes entire or merely tridentate at the apex, the teeth all 
in about the same plane, the central one generally the largest. 11. M. zapotilla. 


2. Flowers 2-5 in the axils; corolla-tube about }—} as long as the lobes; 


appendages apparently wanting. 
3. Leaves mostly 10—25 em. long, 3—10 em. wide, occasionally some of 
them smaller; continental. 12. M. chicle. 
Leaves about 4-9 em. long, 15-27 mm. wide; poorly known plant of 


Haiti. 13. M. gonavensis. 


1. MANILKARA BIDENTATA (A. DC.) Chev. Rev. Bot. & Agr. 12: 270. 1932. 
Mimusops bidentata A. DC, Prodr. 8: 204. 1844. 

Mimusops sieberi A. DC. loe, cit. 

Mimusops balata var. domingensis Pierre, Bull. Soc. Linn. Paris 64: 508. 1885. 
Mimusops riedleana Pierre ex Baill. Bull. Soe. Linn, Par. 2: 922. 1891. 
Mimusops balata var. sieberi Pierre, Symb. Ant. 5: 166. 1904. 

Mimusops nitida Urb. Symb. Ant. 5: 167, 1904. 

Manilkara riedleana Dubard, Ann. Col. Inst. Mars. III, 3: 17. 1915. 

Manilkara nitida Dubard, loc. cit., p. 18. 

Mimusops darienensis Pitt. Contr. U. 8. Nat. Herb. 18: 249. 1917. 

Manilkara darienensis Standl. Trop. Woods 31: 45, 1932. 


Large tree sometimes more than 20 m., tall; leaves mostly narrowly ob- 
ovate, varying to elliptic, obtuse or broadly rounded to abruptly short- 
acuminate, about 6-30 em. long and 3—12 em. wide, glabrous from the first, 
or sometimes short-hairy when young, green or slightly reddish beneath, in 
herbarium specimens, the upper surface green or commonly darkened and 
somewhat purplish brown; petioles about 1.5-4 em. long; flowers commonly 
about 3-10 in a cluster, the glabrous pedicels about 1.5-3 em. long; sepals 
about 5-6 mm. long, the outer generally soon glabrate; corolla about 5-7 
mm. long, the tube several times shorter than the narrow lobes; appendages 
about as long and nearly or quite as wide as the corolla-lobes, some or all of 
them deeply bifid or trifid, often irregularly so; staminodes about 1.5-3.0 
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mm. long; anthers about 1.8-2.5 mm. long; ovary glabrous, about 6—10- 
celled ; style glabrous, about 4-5 mm. long ; fruit globose or ellipsoid-globose, 
smooth or slightly roughened, but not mealy, about 2.5—-3.5 em. long. 

Type: Richard s.n., French Guiana; photograph in Rev. Bot. & Agr. 12: 
269. 1932. 

DISTRIBUTION : Hispaniola, Puerto Rico, Lesser Antilles, northern South 
America, and Panama. 

Haiti: Baker 7 (US); Ekman H258O0 (US). DOMINICAN REPUBLIC: Abbott s.n. 
(US), 196 (US); Ekman 11184 (US), 15087 (US); Taylor 6 (NY). Puerto Rico: 
Britton 8096 (NY, US), 8111 (NY), Britton & Brown 6974 (NY); Cowles s.n., (NY); 
Gleason & Cook Q-14 (NY); Heller 733 (NY); Johnston 517 (NY); Miller 1622 (US); 
Sargent 204 (US); Sintenis 1422 (MO, NY, US), 5174 (G, US), 6753 (MO, NY); 
Stevens & Hess 2759 (NY); Stevenson 1920 (NY, US). St. JAN: Britton & Shafer 574 
(NY, US); White 1497 (NY, US). TortToLa: Beard 318 (A); Britton & Shafer 816 
(NY, US); Fishlock 471 (NY). GUADELOUPE: Duss 3263 (F, MO, NY, US), 4125 (NY, 
US). Dominica: Hodge 909 (G). MARTINIQUE: Duss 252 (=4557) (F, G, MO, NY, 
US); Hahn s.n. (G). BARBADOS: Eggers 7260 (A, US). PANAMA: Boeas del Toro: 
Cox sn. (US). Panama: Kluge 55 (US). CANAL ZONE: Pittier 2699 (US), 4318 (G, 
NY, US), 4384 (US). 

This species was long known as Mimusops balata (Aubl.) Pierre, or 
Manilkara balata (Aubl.) Dub., based on Achras balata Aubl. Aublet con- 
fused at least two old-world elements in his diagnosis, however, and it has 
been claimed (by Chevalier) that he did not even intend to include the 
native Guiana species to which the name has subsequently been applied. 
After detailed discussion, Chevalier concluded that the next available name, 
Mimusops bidentata A. DC., should be applied to the Guiana plant, and 
accordingly transferred it to Manilkara. He was followed in this treatment 
by Eyma (Ree. Trav. Bot. Neer]. 33: 206—7. 1936), but it should be noted 
that Pierre, on much the same evidence, had earlier reached the opposite 
conclusion. In view of the fact that the application of Aublet’s name is 
dubious, at best, I think it proper to adopt the next available name, which 
is Manilkara bidentata (A. DC.) Chev. 

M. bidentata is common and widespread, but does not seem to be unusu- 
ally variable, at least in North America, and I fail to understand the necessity 
for the various segregates which have been proposed. 


2. Manilkara pleeana (Pierre) Cronquist, comb. nov. 
Mimusops pleeana Pierre ex Baill. Bull. Soe. Linn. Par. 2: 923. 1891. 
Achras duplicata Sessé & Moe. Fl. Mex. ed. 1. 92, 1894. 

Mimusops duplicata Urb. Symb. Ant. 5: 169. 1904. 

Manilkara duplicata Dub. Ann. Col. Inst. Mars. ITI. 3: 14. 1915. 


Tree up to about 10 m. tall; leaves narrowly to broadly obovate, or 
elliptic, broadly rounded to abruptly acuminate at the apex, about 4-20 em. 
long and 2—7 em. wide, about the same color on both sides, or distinctly 
redder beneath, soon glabrous, borne on petioles about 6-28 mm. long; 
flowers 1 or 2 in the axils, the pedicels about 1.5-4.5 em. long; sepals about 


8-11 mm. long; corolla about 9-14 mm. long, the lobes several times longer 
than the tube, the appendages narrower than and about equaling the lobes; 
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staminodes petaloid, about 5-9 mm. long; anthers about 4-5 mm. long ; ovary 
about 6—12-loculate, its style glabrous, 10-17 mm. long; fruit globose or 
depressed-globose, brown, mealy-roughened, about 3.5—7 em. long. 

Type: Plée 237, Puerto Rico, stated to be at the museum of Paris. 

DISTRIBUTION : Puerto Rico, especially near the coast, and the Virgin 
Islands. 

PuERTO Rico: Britton 9775 (NY), 9807 (NY); Britton & Brown 5907 (NY, US); 
Britton g Cowell 1951 (NY, US); Britton §& Shafer 1545 (MO, NY, US), 1552 (NY); 
Cowles 351 (NY); Gleason & Cook B—17 (NY); Gregory 442 (PR); Holdridge 28 (NY, 
PR) ; Shafer 2639 (NY, US) ; Sintenis 8829 (G, MO, NY, US), 5767 (G), 6669 (G, MO, 
NY, US). Tortota: Fishlock 92 (NY). Sv. JAN: Eggers s.n. (March 8, 1877) (G, 
NY). 


The date given for Achras duplicata Sessé & Moe. is taken from a nota- 
tion in the New York Botanical Garden copy of the flora, by Dr. John 
Hendley Barnhart, bibliographer emeritus. 


3. Manilkara excisa (Urb.) Gilly MS in herb., comb. nov. 
Mimusops excisa Urb. Symb. Ant. 5: 459. 1908. 


Tree sometimes 20 m. tall; leaves elliptic or elliptic-obovate, about 8-22 
em. long and 5.5-13 em. wide, very firm, broadly obtuse to rounded or 
emarginate at the apex, glabrous, about the same color on both sides, or gen- 
erally distinctly yellower beneath, borne on petioles about 2-4 em. long; 
flowers 1 or 2 in the axils, the stout pedicels about 2-3 em. long; sepals about 
8—9 mm. long, thick and firm; corolla about 10 mm. long, the tube 3.5 mm. 
long, thick and firm; corolla-lobes thin, shorter than their thick and firm 
appendages; staminodes broad, thick, about 1.5 mm. long; anthers about 
3.5-4.0 mm. long; ovary about 11-loculate, its style glabrous, 7 mm. long; 
fruit globose or depressed-globose, up to about 4 em. long or perhaps more, 
brown, mealy-roughened. 

TYPE: Not specified, from among Sintenis 8765, 8813, and 8961, all from 
near Troy, Jamaica. Since only No. 8961 is flowering, and the species is 
founded largely on floral characters, that number may well stand as the 
type (NY). 

DISTRIBUTION : Known only from the type locality, near Troy, Jamaica. 

JAMAICA: Britton 586 (NY); Sintenis 8765 (NY), 8813 (NY). 


4. MANILKARA SPECTABILIS (Pitt.) Standl. Trop. Woods 31: 45. 1932. 

Mimusops spectabilis Pitt. Contr. U. 8. Nat. Herb. 13: 465. 1912. 

Similar to M. siderorylon, sometimes 40 m. tall; flowers mostly 1-3 in 
the axils; sepals relatively broader, ovate or oblong-ovate ; staminodes ovate 
to rhombic or obovate, erose-laciniate ; ovary 10-celled. 

Type: Pittier 16012, Puita, near Port Limon, Limon, Costa Rica, Septem- 
ber, 1899 (G, NY, US). 

DISTRIBUTION : Known only from the type collection, Limon, Costa Rica. 

This species is very similar to M. siderorylon, and may not be distinct. 
The available material of both species is inadequate, and, in view of their 
geographic separation, I am reluctant to combine them at this time. 
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5. MANILKARA SIDEROXYLON (Griseb.) Dubard, Ann. Col. Inst. Mars. ITT. 
3: 15. 1915. 

Achras siderorylon Hook. Rep. Par. Exh. 3: 61. 1856, hyponym. 

Sapota sideroxylon Griseb. Fl. Br. W. Ind. 399. 1861. 

Mimusops sideroxylon Pierre, Not. Bot. Sapot. 37. 1891. 

Mimusops jamaicensis Pierre, Symb. Ant. 5: 176. 1904. 


Tree up to nearly 25 m. tall; leaves rather narrowly elliptic or sometimes 
elliptic-oblanceolate, glabrous, or more or less white-sericeous-strigose be- 
neath, about 10-20 em. long and 3—7 em. wide, broadly rounded to obtuse 
or acutish, the lower surface commonly paler than the upper, often yellow- 
ish ; flowers mostly about 4—6 in a cluster, the pedicels 1-2 em. long; sepals 
about 6—7 mm. long, lance-ovate; corolla about 8 mm. long, the tube half as 
long as the lobes, which evidently exceed their appendages; anthers about 
3.5 mm. long; staminodes lanceolate, entire or nearly so, about 4 mm. long; 
ovary about 6—9-loculate, its style glabrous, about 6 mm. long; fruit brown, 
mealy-roughened, globose or ellipsoid-globose, about 2 em. long. 

Type: Grisebach mentions collections by McNab and March, in that 
order, from Jamaica. 

DISTRIBUTION : Jamaica, and apparently Oriente, Cuba. 

JAMAICA: Britton 1644 (NY); Harris 53879 (A, G, NY), 9845 (NY, US); March 
a.m. (G). CuBA: Oriente: Ekman 16143 (NY, US). 


Sterile specimens are distinguished only with difficulty from M. zapotilla, 
but have the leaves paler beneath, and without the loose rufous tomentum 
which generally persists for a time along the midrib of the latter. 


6. MANILKARA EMARGINATA (L.) Britt. & Wils. Bot. Puerto Rico 6: 366. 
1926. 

Large shrub or small tree commonly 4-10 m. tall; leaves short-petiolate, 
about 2-10 em. long and 7-45 mm. wide, mostly 1.5—4 times as long as wide, 
elliptic or oblong, obtuse to more commonly broadly rounded or emarginate, 
rufous-pubescent beneath when young, generally soon glabrate, about the 
same color on both sides or distinctly redder beneath, the veiny reticulum 
evident or obscure; flowers about 1-3 in the axils, the pedicels about as long 
as the petioles, or longer ; sepals about 4-10 mm. long; corolla about 4.5—10.5 
mm. long, the lobes narrow, 2—4 times as long as the tube, the appendages 
about 4—% as long as the lobes; anthers about 1.8-3.9 mm. long; staminodes 
thickened, scarcely petaloid, up to about 1.5 mm. long, or nearly obsolete ; 
ovary 6—12-loculate; style glabrous or more or less pubescent below; fruit 
obovate to spherical or depressed-globose, mealy-roughened, about 1.5—3.5 
em. thick. 

TyPe: Description and figure in Catesby, Nat. Hist. Car. 2: 87. 1733. 
Andros, Bahama Islands. 

DISTRIBUTION: Southern Florida, Bahama Islands, Cuba, Hispaniola, 
and reputedly western Puerto Rico. 


Four fairly well marked phases of this species may be recognized. Be- 
cause of the paucity of flowering material of two of these, it seems unwise 
to attempt to construct a key. Except in parts of Oriente, Cuba, no more 
than one subspecies is known to occur in any given region. 
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6A. MANILKARA EMARGINATA (L.) Britt. & Wils. subsp. typica Cronquist, 
subsp. nov. 


Sloanea emarginata L. Sp. Pl. 512. 1753, sensu stricto. 

Mimusops parvifolia Radik. Sitzb. Akad. Wiss. Miinchen 12: 344. 1882. 
Mimusops floridana Engl. Bot. Jahrb. 12: 524. 1890. 

Mimusops sieberi, misapplied by auth. and in herbaria, not A.DC, 


Leaves about 3-10 em. long and 1.5-4.5 em. wide, mostly 1.5—2.5 times 
as long as wide, borne on petioles about 5-25 mm. long; corolla about 6—10.5 
mm. long, the tube about 4—} as long as the lobes; ovary consistently about 
6-celled, its style glabrous or strigose-puberulent, about 6-13 mm. long. 
Florida and the Bahamas. An abundance of material of this subspecies has 
been available from Florida and the Bahama Islands. Since only one other 


species, M. zapotilla, occurs in the area, citations seem unnecessary. 


6B. MANILKARA EMARGINATA (L.) Britt. & Wils. subsp. wrightiana 
(Pierre) Cronquist, comb, nov. 

Mimusops wrightiana Pierre, Symb. Ant. 5: 171. 1904. 

Mimusops grisebachii Pierre, loc. cit., p. 173. 

Manilkara wrightiana Dubard, Ann, Col. Inst. Mars, III. 3: 16. 1915. 

Manilkara grisebachii Dubard, loc. cit., p. 15. 

Mimusops camagueyensis Urb. Rep. Sp. Nov. 24: 8. 1927. 

Manilkara howardii Gilly, Trop. Woods 74: 15, 1943. 


Similar to subsp. typica, but the ovary consistently about 9—12-celled, 
and the style commonly tomentose-puberulent toward the base. Habana to 
Camaguey and occasionally overlapping into Oriente, Cuba. 

Type: Wright 2917, Cuba (G, MO). 

CuBA: Wright 2927 (G, MO). Habana: Ekman 13580 (A, F, G, MO); Leon & Roig 
11516 (NY). Matanzas: Acuiia 4479 (CU); Ekman 16515 (NY, US). Santa Clara: 
Britton & Wilson 5662 (NY), 5723 (NY, US), 5748 (NY); Cuesta 176 (NY); Howard 
5423 (G, NY); Jack 5187 (A); Ekman 19071 (F, US); Leon 11594 (NY); Roig 924 
(NY); Shafer 340 (NY, US), 421 (G, MO, NY), 2911 (NY). Oriente: Ekman 4593, 
Cauta River (US), 7449, border of Camaguey (G, NY), 14952 (US); Roig 5103, Puerto 
Padre (CU). 


6C. MANILKARA EMARGINATA (L.) Britt. & Wils. subsp. jaimiqui (Wright) 
Cronquist, comb. nov. 


Mimusops jaimiqui Wright in Griseb. Cat. Pl. Cub. 64. 1866. 
Manilkara jaimiqui Dubard, Ann. Col. Inst. Mars. III. 3: 16. 1915. 


Leaves about 2—6 em. long and 7-20 mm. wide, mostly 2.5—4 times as long 
as wide, or the smaller ones sometimes proportionately broader, borne on 
petioles about 4-10 mm. long; corolla about 5 mm. long, the tube 4—} as long 
as the lobes; ovary about 7—8-celledy its style mostly glabrous ; limits of floral 
variation unknown. Isla de Pinos, Pinar del Rio, and Oriente, Cuba. 
Type: Wright 2918, prope Chacco de Toro, western Cuba (G, MO, NY, 
US). 

CuBA: Van Hermann s.n. (NY). Isla de Pinos: Britton & Wilson 14362 (NY, US) ; 
Ekman 12011 (US). Pinar del Rio: Britton & Cowell 9997 (NY, US); Britton & Gager 
7016 (NY): Ekman 11199 (F), 12688 (US), 12986 (NY), 17382 (NY); Roig 6340 
(CU); Oriente: Ekman 4790 (G), 7600 (US), 9686 (G), 15890 (NY); Roig 90 (NY), 
6594 (CU). 
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6D. MANILKARA EMARGINATA (L.) Britt. & Wils. subsp. haitensis Cron- 
quist, subsp. nov. 


Leaves about 3—11.5 em. long and 1—3.5 em. wide, mostly 2-3 times as long 
as wide, borne on petioles up to 10 mm. long; corolla scarcely 5 mm. long, 
the tube about 4—} as long as the lobes; ovary about 6—7-celled, its style 
puberulent below, about 4 mm. long; limits of floral variation not yet estab- 
lished. A subsp. jaimiqui differt foliis usque ad 11.5 em. longis 3.5 em. latis, 
tubo corollae pro rata longiore. Hispaniola. 

Type: Eyerdam 262, Les Abricots, Gonave Island, Haiti, August, 1927 
(NY) ; isotypes, G, US. 

Haiti: Ekman H2891 (US), H8695 (US). DOMINICAN REPUBLIC: Ekman 11326 
(US), 15784 (US); Holdridge 503 (PR). 

Manilkara grisebachii, as represented by the type collection, has more 
tapering leaves and a slightly different aspect than subsp. wrightiana, and 
may eventually prove to be taxonomically separable. 

It will be noted that subsp. jatmiqui is not known to occur in the inter- 
vening area between Oriente and Pinar del Rio, while subsp. wrightiana 
neatly fills the gap, also occasionally overlapping into Oriente. This peculiar 
distribution of subsp. jaimiqui, while interesting and unexplained, is not 
unique. Bumelia conferta is known from several collections in Oriente, and 
several in Pinar del Rio, but not between, and Dipholis cubensis likewise 
occurs in both Pinar del Rio and Oriente, without having been found in the 
other provinces. Manilkara albescens shows a similar disjunct distribution, 
but extends eastward from Pinar del Rio into Habana. In each of these cases, 
sufficient material has now been obtained to suggest that the apparent gap 
is a real one, and is not likely to be filled in by future collections. 

The prominence of the close veiny reticulum, and the degree of reddish- 
ness, of the lower surfaces of the leaves, are variable in M. emarginata, and 
some segregates have been proposed on these bases, but the variation is con- 
tinuous, and these characters are in my opinion quite without taxonomic 
significance in this instanee. 


7. Manilkara mayarensis (Ekm.) Cronquist, comb. nov. 
Mimusops mayarcnsis Ekm, ex Urb. Symb, Ant. 9: 418. 1925. 


Shaferodendron mayarensis Gilly, Trop. Woods 71: 4. 1942. 
Shaferodendron moaensis Gilly, loc. cit. 


Shrub or small tree up to 10 m. tall; leaves narrowly oblong, about 1—10 
em. long and 5-20 mm. wide, retuse, firm, scarcely or obscurely veiny, gla- 
brous above, provided beneath with a very fine and close wax-impregnated 
rufous sericeous tomentum, which turns paler with age, the individual hairs 
often indiscernible under 25 diameters magnification ; petioles about 2-12 
mm. long; flowers solitary in the axils, on glabrous pedicels about 2-4 em. 
leng, 6-merous or sometimes only 4-merous throughout; sepals about 6-9 
mm. long, the outer glabrous, the inner pulverulent; corolla about 9-11 mm. 
long, the lobes only about 1.5—2 mm. long, about equaling their dorsal appen- 
dages ; filaments about 1 mm. long, attached near the middle of the corolla- 
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tube; anthers about 2.5-3 mm. long; staminodes linear-subulate or linear- 
lanceolate, about 1 mm. long, inserted at the level of the stamens or at the 
summit of the corolla-tube, or wanting; style about 10 mm. long; mature 
fruit unknown. 

TYPE: Ekman 9515, in Sierre de Nipe ad Rio Piloto in carraseales, Ori- 
ente, Cuba. 

DISTRIBUTION : Oriente, Cuba. 


CuBA: Oriente: Bucher 11103 (CU); Ekman 15053 (NY, US); Roig 1550 (CU, 
NY); Shafer 4214 (NY, US), 8298 (NY, US). 


Gilly’s segregate, Shaferodendron moaensis, differs from the type in 
having the flowers 4-merous instead of 6-merous, but is otherwise very simi- 
lar and probably represents a mere casual variant. Only a very few flowers 
of the species are available, so it is difficult to estimate the relative abundance 
of the 4-merous form. 

The isotypes of M. emarginata subsp. jaimiqui at the Missouri Botanical 
Garden and the Gray Herbarium contain also pieces of M. mayarensis. If 
these latter specimens came from Pinar del Rio, as did the rest of the col- 
lection, the number of Sapotaceae known to occur in Oriente and Pinar del 
Rio, but apparently not in the intervening provinces, will be increased to 


five. 


8. Manilkara albescens (Griseb.) Cronquist, comb. nov. 


Bassia albescens Griseb. Cat. Pl. Cub. 164. 1866. 

Mimusops albescens Hartog, Trim. Journ, Bot. 17: 358. 1879. 
Muriea albescens Hartog ex Baill. Hist. Pl. 11: 269. 1891. 
Mimusops azulensis Urb. Symb. Ant, 9: 418. 1925. 

Muriea eyerdamii Gilly, Trop. Woods 71: 5. 1942. 


Tree about 6-10 m. tall; leaves about 6-17 em. long, 2.5—-6 em. wide, 
mostly elliptie or elliptic-oblong, broadly rounded to occasionally acute or 
even acuminate at the apex, provided beneath with a very fine and close 
somewhat waxy sericeous pubescence, which may be pallid, rufous, or so 
obseure as to escape observation under less than 25 diameters magnification ; 
petioles about 6-30 mm. long; flowers about 2-8 in the axils or at defoliated 
nodes, the pedicels about 12-18 mm. long; sepals about 4—5 mm, long, all 
closely sericeous-tomentose; corolla about 6—6.5 mm. long, the tube 4—} as 
long as the lobes, the lateral appendages about equaling the lobes; stamens 
twice as many as the corolla lobes, all antheriferous, the anthers about 2 mm. 
long or less; staminodes absent; ovary about 6—10-loeulate, its style about 
3.5 mm. long; fruit globose, about 12-16 mm. thick, mostly 1—2-seeded ; seeds 
about 10-12 mm. long, with a conspicuous cicatroid ventral flange. 

TYPE: Wright 2919, western Cuba, near Retiro (G, NY, US). 

DISTRIBUTION : Pinar del Rio, Habana, and Oriente, Cuba, and Hispaniola. 


CuBA: Cowles 1189 (NY). Pinar del Rio: Britton 10006 (NY); Ekman 12982 
Y); Hermann 607 (CU); Habana: Ekman 13707 (US). Oriente: Ekman 15866 
Y), 4376 (US). Haiti: Ekman 3363 (US), H8347 (US), H3317 (US); Hyerdam 
233 (G, NY, US). Dominican RepuBLic: Ekman 12065 (US); Scarff 18E (F). 
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9. MANILKARA STAMINODELLA Gilly, Trop. Woods 73: 10. 1943. 
M. striata Gilly, loe. cit., p. 11. 


Similar to M. zapotilla; leaves about 5-14 em. long, 2.57 5 em. wide; 
corolla-tube more or less pubescent, from about ? to fully as long as the lobes; 
corolla-lobes and their dorsal appendages subequal, united for about } their 
length, the lobes oblanceolate or spatulate and narrower than their lanceo- 
late or ovate appendages, but all of nearly the same texture; staminodes 
minute, about 1-2 mm. long, entire or bifid, scarcely or not at all petaloid, 
reflexed or sometimes erect; ovary about 6—9-loculate ; fruit unknown. 

Type: Schipp 1310, Camp 33, British Honduras-Guatemala survey, 2850 
feet alt., April 29, 1934 (A, F, G, MO, NY). 

DISTRIBUTION : British Honduras, and El Peten, Guatemala. 


BRITISH HONDURAS: Stevenson s.n., Chiquibul River, 1926 (US). 


10. MANILKARA MERIDIONALIS Gilly, Trop. Woods 73: 12. 1943. 


M. meridionalis var. meridionalis Gilly, loc. cit., p. 13. 
M. meridionalis var. caribbensis Gilly, loc. cit., p. 13. 
M. tabogaensis Gilly, loc. cit., p. 10. 

M. rojasii Gilly, loc. cit., p. 11. 


Similar to M. zapotilla; leaves about 7—13 em. long, 3.5 em. wide; corolla- 
tube glabrous or pubescent, from about % as long to a little longer than the 
lobes ; corolla-lobes and their dorsal appendages subequal, or the appendages 
longer, united for about 4—% their length, the lobes oblanceolate or spatulate, 
generally narrower than their mostly lance-ovate to elliptic or obovate 
appendages, but all nearly of the same texture; staminodes well developed, 
petaloid, about 2.5-6 mm. long, more than half as long as the corolla-lobes; 
fruit brown, strongly mealy-roughened, ovoid or subglobose, up to 3.5 em. 
long or perhaps more ; seed-scar extending from near the base to well beyond 
the middle of the strongly compressed seed. 

Type: Biolley_ 17308, Esparta, Punta Arenas, Costa Rica, February, 1909 
(NY—photo, US). 

DISTRIBUTION : Guerrero, Mexico, to Colombia and Venezuela ; also, proba- 
bly as an introduction, in Cuba and St. Croix, and perhaps elsewhere in the 
West Indies. 

Mexico: Liebmann 304 (A). Guerrero: Palmer 71, Acapuleo (A, G, MO). Costa 
Rica: Punta Arenas: Biolley 2023 (US). San José: Rojas 524 (F, CR, MO, NY). 
PANAMA: Hayes 793 (NY). Panama: Standley 27099 (US); Woodson, Allen & Seibert 


1455 (A, MO, NY). CuBA: Pinar del Rio: Britton & Cowell 9991 (G, NY, US). ST. 
Croix: Thompson 960 (NY). 


11. MANILKARA ZAPOTILLA (Jacq.) Gilly, Trop. Woods 73: 20. 1943. 


Achras zapota of authors, not L. 1753. 

Achras zapota § zapotilla Jaeq. Stirp. Am. 57. pl. 41. 1763. 
Achras zapotilla Nutt. N. Am. Sylva 3: 28. 1849. 
Manilkara calderonii Gilly, Trop. Woods 73: 18. 1943. 

M. conzattii Gilly, loc. cit. 

M. gaumeri Gilly, loe. cit., p. 19. 

M. breviloba Gilly, loc. cit., p. 19. 


Large tree sometimes 40 m. tall; leaves clustered toward the ends of the 
twigs, elliptic or nearly so, rounded to acuminate at the apex, mostly 5-15 
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em. long and 2—6 cm. wide, loosely rufous-tomentose beneath when young, 
soon glabrate, or more tardily so along the midrib, about the same color on 
both sides, borne on petioles about 1.5-3 em. long; flowers solitary in the 
axils, the pedicels nearly as long as the petioles, or a little longer; sepals 
about 6-10 mm. long; corolla about 5-13 mm. long, the tube %—-1% as long as 
the lobes, glabrous or slightly hairy ; corolla-lobes entire, irregularly toothed, 
or shallowly tridentate at the apex, the teeth all in about the same plane, the 
central one generally the largest; staminodes petaloid, about equaling the 
lobes ; anthers about 1-3 mm. long; ovary about 9—12-loculate, densely short- 
hairy; fruit brown, mealy-roughened, ellipsoid, ovoid, or subglobose, vari- 
able in size, sometimes 10 em. thick; seeds strongly compressed, commonly 
16-23 mm. long and 8-16 mm. wide, the linear scar extending from near the 
base to beyond the middle, sometimes nearly to the top. 

Type: Description and figure in Browne’s Civil & Natural History of 
Jamaica, p. 200, pl. 19. 

DISTRIBUTION : Widely distributed from southern Mexico to northern 
South America, and from southern Florida through the West Indies, but 
probably native only on the continent, from Mexico to Costa Rica. 

A series of representative specimens has been cited by Gilly; further 
citation seems superfluous. 


12. MANILKARA CHICLE (Pitt.) Gilly, Trop. Woods 73: 14. 1943. 


Achras chicle Pitt. Jour. Wash. Acad. Sci. 9: 436, 1919. 

Achras calcicola Pitt. loe. eit., p. 438. 

Manilkara calcicola Gilly, Trop. Woods 73: 15. 1943. 

Manilkara calcicola var. columbiana Gilly, Trop. Woods 73: 17. 1943. 


Tree up to 40 m. tall; leaves oblanceolate or elliptic-oblanceolate to oeca- 
sionally elliptic or narrowly obovate, mostly 10-25 em, long and 3—10 em. 
wide, some of them occasionally a little smaller, broadly rounded or obtuse 
to sometimes acuminate, usually conspicuously paler and more yellowish 
beneath than above, also very finely and closely sericeous-strigose beneath 
when young, but eventually glabrate; flowers about 2-5 in the axils, the 
pedicels about 15-30 mm. long ; sepals about 5.5—9 mm. long, sericeous-tomen- 
tose ; corolla about 4.5—8 mm. long, the tube }—} as long as the lobes; dorsal 
appendages wanting; anthers about 3 mm. long; staminodes petaloid, erose, 
laciniate, or bifid, about 2.5-4.5 mm. long; from seareely more than half as 
long to about as long as the corolla-lobes; ovary 6—10-loculate; fruit sub- 
globose or obovoid, about 1.5—4 em. long, brown and mealy roughened ; seed- 
sear narrow and lateral, but seareely extending to the middle of the strongly 
compressed seed. 

Type: Pittier 8537, Vega Grande, near Los Amates, Izabal, Guatemala, 
May, 1919 (G, NY, US). 

DISTRIBUTION : Oaxaca, Mexico, through Central America to Colombia. 

MEXICO: Oaxaca: Llewelyn Williams 9574 (A), 9432 (A, US). British HONDURAS: 
Gentle 3186 (A, Mich, NY); Lundell 689 (A, Mich); Record 54 (US); Schipp 1264 (A, 
G, Mich, MO, NY); Walter s.n. (April, 1915) (G, US). GuatTemaLa: Izabal: Whitford 
§ Stadtmiller 75 (G, US). Et Satvapor: Calderon 320 (NY, US), 1871 (US), 2052 
(US), 2215 (US). Costa Rica: Guanacaste: Cooper 10382 (US); Standley & Valerio 
15660 (US), 48582 (US), 48791 (US). CANAL ZONE: Pittier 3457 (G, NY, US); 
Standley 26384 (US). PANAMA: Darien: Pittier 5698 (G, NY, US). 
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13. Manilkara gonavensis (Urb. & Ekm.) Gilly MS in herb., comb. noy. 


Mimusops ? gonavensis Urb. & Ekm. Ark. Bot. 22A(17): 76. 1929. 


Large tree; leaves elliptic-oblanceolate, about 4-9 em. long and 15-27 
mm. wide, rounded or retuse at the apex, glabrous above, obscurely sericeous- 
strigose and sometimes reddish beneath, probably eventually glabrate ; peti- 
oles about 7-20 mm. long ; flowers about 4 in the axils, the pedicels 10-13 mm. 
long; sepals about 5 mm. long, the outer broader and firmer than the inner; 
corolla about 5.5 mm, long, the tube a little more than 4 as long as the lobes; 
dorsal appendages apparently wanting; staminodes about as long as the 
corolla-lobes, but narrower; anthers about 2 mm. long; style about 3.5 mm. 
long; fruit unknown. 

Type: Ekman H8741, base of Morne Fort-Couer, 200 m., Gonave Island, 
Haiti, July 29, 1927 (US). 

DISTRIBUTION: Known only from the type collection, Gonave Island, 
Haiti. 

Only fragmentary flowers of this species were available to Urban, and 
there is some doubt as to the proper interpretation of these, but they seem 
unquestionably manilkaroid. The isotype at US, the only specimen available 
to me, is sterile. 
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THE EFFECT OF COLCHICINE AND ACENAPHTHENE 
IN COMBINATION WITH X-RAYS ON PLANT 
TISSUE—I. INTRODUCTION’ 


MIcHAEL LEVINE? 


Colchicine, the alkaloid extracted from the seed or corm of Colchicum 
autumnale L., the meadow saffron, has been known for many years. Houdé 
isolated this substance in 1887 as a yellow, flocculent material soluble in cold 
water, alcohol, and chloroform. When injected into the body in small doses, 
it produces gastrointestinal symptoms, such as vomiting and diarrhea, and 
in some respects behaves like muscarine, pilocarpine, physostigmine, and 
snake venom. The early uses of colchicine are given by Lits and his associates 
(1938a,b) to which the reader is referred. 

Dustin (1934) investigated the action of colchicine on karyokinesis and 
cytokinesis in tumor tissue, and his papers resu!ted in the development of a 
number of lines of experimental study, effective in producing genetic changes 
in plants; the chromosome number in plants has been polyploidized and mu- 
tations have been produced at will. Colchicine has been used, furthermore, 
as a device to facilitate the study of the effects of hormones on various tissues 
of the animal body, and as an aid in cytological studies. It has stimulated 
interest in a search for other chemicals that affect the normal processes in 
nuclear and cell divisions and, finally, coupled with x-ray irradiation it has 
been used as a therapeutic agent in the treatment of cancer in man and the 
lower animals, and of bacterial overgrowths on plants. 

These different phases of the colchicine literature have been reviewed 
(Levine 1945a,b), but the large number of reports on colchicine now extant 
make it impracticable to include all in a general survey. Hence only the sali- 
ent features of the problem will be mentioned here, and emphasis given to 
those studies that deal with the effects of colchicine alone or in combination 
with x-rays on animal and plant hyperplasias. 

The early studies on the effects of colchicine on cancer were fragmentary 
and without experimental basis. The belief that colchicine is an ameliorative 
in cancer seems to have been derived from some observations on gouty patients 
who were suffering coneurrently from cancer. It was asserted that these 
patients showed improvement and that the cancerous condition was arrested 
after treatment with colchicine. Dixon and Malden (1908) were the first to 


1 This work will appear in three parts; a list of literature cited will be found in 
part Il. 
2 Valuable assistance was rendered by Samuel Markowitz and Eleanor Acham, R.N. 
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study the pharmacological properties of colchicine on the blood and bone 
marrow of rabbits, rats, dogs, and in one or two instances of man. Rabbits 
injected subcutaneously with colchicine showed transient leucopenia, and a 
diminution in the polymorphonuclear cells. The administration of large doses 
of colchicine caused the appearance of abnormal cells, and normoblasts were 
commonly found. Bone marrow elements were observed in the general cireu- 
lation and marrow smears showed an abundance of mitotic cell divisions. 

The study of the mechanism of nuclear and cell division and attempts to 
alter their course have been in progress for many years. In 1933(a,b) Dustin 
and Grégoire studied the effects of various compounds on mitosis in mouse 
sarcoma 180. Dustin (1934) continued these studies using trypaflavine, riva- 
nol, isamine blue, malachite green, arsenicals, benzol, iodine, zine, mereury, 
thallium, and certain microbic toxins which he described as karyoklastic 
agents, and showed that colchicine has a stimulating effect on cell division 
much like that produced by sodium cacodylate. The number of nuclear divi- 
sions was calculated to be 15 times as great as that in untreated tumor tissue. 
These divisions were followed by karyorrhexis. Colchicine produced the 
maximum number of division stages in the sarcoma at the ninth hour after 
injection. Similar reactions were observed in the Kupffer cells, reticuloendo- 
thelial cells, the megocytes, and testicular cells. 

Dustin (1937) studied further the effects of numerous substances on cell 
division and suggested they could be arranged in two classes: The first he 
characterized as having essentially an inhibiting effect on karyvokinetie divi- 
sion that resulted in ‘‘karyvoklastic shock.’’ Substances in the cacodylate 
group he considered to be powerful excitants of mitotic division. He de- 
scribed the cytoplasm of these cells as turgescent ; the prophase stages as of 
short duration, followed by atypical metaphase stages. The prolonged meta- 
phase stage, which was characteristic of colchicine treatment, showed chro- 
mosomes condensed into compact masses, which he deseribed as ‘‘radiomi- 
metic.’’ These mitoses either disintegrated, or were completed without the 
aid of spindle fibers. This division was frequently followed by the develop- 
ment of ‘‘monstrous’’ nuclei. Dustin believed that malignant cells are highly 
sensitive to this alkaloid. He (1938) showed, too, that the dosage of colchicine 
required to bring about extreme mitotic activity in tissues of the mouse was 
a very small fraction of that required for cacodylate. He found that the reac- 
tion occurred principally in the generative zone, or in cells made to divide 
by various means such as trauma, inflammation, carcinogenic activity, or 
hormones. Achromatic figures, asters, and spindles were totally lacking in 
these ‘‘colchicinized’’ cells. While some cells showed complete pycnosis, nor- 
mal telophase stages and cytoses occurred. Some cells assumed normal telo- 
phase stages and formed giant or polyploid nuclei. Dustin proposed the name 
of ‘‘stathmocinesis’’ for this type of indirect division, and applied the name 
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‘*stathmocinetic poison’’ to colchicine. He contended that the arrest of nu- 
clear division in the metaphase was preceded by a phase of excitation that 
distinguished this poison from those that merely inhibited division. 


Effect of Colchicine on Plants. Havas (1937a), one of Dustin’s col- 
laborators, studied the effect of colchicine on plants inoculated with Bac- 
terium tumefaciens, an organism that induces crown-gall. He observed that 
colchicine stimulated the appearance of tumors, but found when the end 
results were examined that tomato stems treated with colchicine bore tumors 
that were but half the weight of those in the controls. This led him to believe 
that colchicine is detrimental to the general development of the plant. To- 
mato crown-galls painted with a mixture of lanolin and colchicine were re- 
duced in weight as compared with the controls. In Pelargonium stems there 
was no effect on the size of the tumor. Begonia stems, covered over a scarred 
area of about 1 cm. with a mixture of lanolin and colchicine, were stimulated 
to development in the area, while similar treatment of Impatiens proved 
toxic in some cases; the resistant stems, however, produced adventitious 
roots. Havas (1937b) studied further the effects of colchicine on germinat- 
ing seeds and seedlings of a pure line of ‘‘ Wilhelminia’’ wheat. Roots and 
root-hair development were stimulated at first, but the effects were followed 
by a depression of the growth rate and finally by complete arrest. Colchicine 
effects were shown in these seedlings by the development of bulbous hyper- 
trophy of the root-tips and the liquefaction of certain parenchymatous ele- 
ments. Havas (1938) later attempted to show that colchicine effects are of a 
hormonal nature, as evidenced by the appearance of adventitious roots, 


**pseudo-neoplasms’”’ 


on root-tips, and hypertrophy of the coleoptile in 
seedlings, and the stimulation of somatic growth in Begonia. 

Havas believed he was dealing with a ‘‘phytohormone’’ comparable with 
the wound hormone, traumatin, yet concluded that colchicine is not a hor- 
mone but a mobilizer of the hormone already present in the plant. The hyper- 
trophies produced on root-tips he (1939) thought analogous to crown-gall 
disease. 

The contention of Dustin and his associates that colchicine inhibits tumor 
growth resulted in many studies designed especially to determine this point. 
Animal pathologists directed their attention to its effects on a number of 
different types of neoplasia in man and the lower animals, but no other type 
of plant overgrowth commonly referred to by botanists as tumors, such as 
the potato wart, club root, and nematode galls, has so far been investigated. 

Brown (1939), one of the first investigators associated with experimental 
production of crown-gall, made a series of investigations to determine the 


therapeutic effect of colchicine on these bacterial overgrowths. She attempted 
to prevent crown-gall as well as to destroy it when fully formed. Eight spe- 
cies of plants were under observation, Paris daisy, French marigold, four 
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o'clock, Bryophyllum, Kalanchoe, Nicotiana glauca, kidney bean, and to- 
mato. Brown concluded that colchicine does not prevent formation of the 
overgrowths caused by B. tumefaciens or indoleacetie acid. 

Additional attempts to kill or prevent further development of fully 
grown crown-galls led to the conclusion that death of the galls was not due 
to the direct killing or inhibiting action of colchicine on the bacterial organ- 
isms but that the colchicine affected the growth substances in the plant. 

Brown (1942) further studied the effects of acenaphthene, methylnaph- 
thalene, g-nitronaphthalene, 3,5-dibromopyridine, heptyl aldehyde and 
apiole. These substances were incorporated in a paste made of lanolin. Apiole 
induced dwarfing of the treated plant but no blackening of the tissue nor 
death ; g-methylnaphthalene (50 per cent and 100 per cent) inhibited growth, 
heptyl aldehyde, as well as q-methylsalicylate used in full strength, caused 
death. The age of the tumor, Brown pointed out, affected the survival rate of 
the growth; young tumors were inhibited, old tumors were killed. 

Dermen and Brown (1940a,b) studying the cytological effects of colchi- 
cine on plant tumors, found cellular changes associated with excessive poly- 
ploidy in the affected meristematic cells of the tumor. The effects induced 
by the colchicine were not immediate, for growth in controls and treated 
tumors continued for a week; then the treated tumors blackened and eventu- 
ally died. The principal cytological change accompanying these morphologi- 
cal ones was multiploidy, which resulted in large nuclei in hypertrophied 
cells of the treated tissue. The size of the cells so produced had definite limits, 
the authors believed, beyond which death followed. Dermen and Brown sug- 
gested repeated colchicine injections in conjunction with irradiation as a 
therapeutic measure for cancer. 

Solacola, Constantinesco and Constantinesco (1939), who treated crown- 
galls on stems of Pelargonium zonale and Ricinus communis with colchicine, 
observed that a layer of meristem was formed between the tumor and the 
host; this new tissue became suberized and thus cut the metabolic exchange 
between plant and tumor so as to kill the new growth. 

The effect of colchicine on animal itssue in vivo and in vitro has been 
reviewed by a number of workers and more recently by Levine (1945a,b). 
The reader is referred to these papers for details. 


Colchicine and X-rays. Brues and Jackson (1937) studied the nuclear 
abnormalities induced by colchicine and other substances in a rat sarcoma, 
and suggested that the size of the dose determined the degree of aberrant 
cytological behavior. In a later paper, Brues, Marble and Jackson (1940) 
described the effects of the daily administration of colchicine on animal 
tumors and regenerating tissue. They believed that a narrow range of dosage 
exists that causes the characteristic effect upon cell division, and that this 
dosage can be injected daily without causing the death of the animal. The 
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belief that cells in mitosis are most susceptible to the effects of roentgen 
radiation led them to study the influence of x-rays on colchicinized tumors. 
Colchicine alone caused no regressions, though the tumors remained quies- 
cent or retarded. As there was little difference between the tumors that were 
irradiated only and those given colchicine and irradiation, Brues and his 
associates concluded that colchicine has no effect on the response of these 
tumors to irradiation. 

Guyer and Claus (1939), on the other hand, used 672 rats with Flexner- 
Jobling carcinoma in a series of experiments to test the combined effects of 
colchicine and x-rays on this tissue. They found that 0.1 mg. of colchicine 
per 100 g. of body weight administered subcutaneously coupled with irradi- 
ation of 3000r proved lethal to these animals in 2-3 weeks; 4500r given in 
three doses of 1500r each administered at intervals of two weeks or more 
were better tolerated, but smaller doses of 188r to 375r, frequently repeated, 
proved more effective than the larger doses. Guyer and Claus believed that 
a far greater lethal effect was produced in their experiments by the combined 
effects of colchicine and x-rays than by either one alone. In studying the 
combined effects of colchicine and x-rays on the Flexner-Jobling tumor im 
vivo, 91 rats were used. These were divided into 3 groups: 32 were treated 
with colehicine and x-rays, 29 with x-rays, and 30 with colchicine. The x-rays 
were given in doses of 188r twice weekly, beginning 16 days after implanta- 
tion, when the tumors had attained a size of 1—1.5 em., and 15 hours after 
the colchicine had been injected. At the end of 6 weeks in the group that 
received both x-rays and colchicine a large number of animals were healed ; 
few deaths were recorded. Guyer and Claus coneluded that x-rays are defi- 
nitely more lethal to fragments of cancer tissue from colchicine-treated 
animals than to comparable pieces of untreated animals, as shown by the 
infrequency of takes after transplantation. When colchicine was adminis- 
tered to rats bearing actively growing tumors 15-18 hours before irradiation, 
x-rays retarded or completely inhibited tumor growth. Hirshfeld, Tennant 
and Oughterson (1940) studied the combined influence of colchicine and 
radiation on a transplantable mammary mouse carcinoma, and concluded 
that colchicine did not strikingly increase the destructive effects of x-rays, 
nor did it have any effect on the regression of spontaneous tumors in strain 
A mice. 

Seed, Slaughter and Limarzi (1940) investigated the effect of colchicine 
combined with x-rays on advanced carcinomas in man. The 4 eases reported 
consisted of 2 breast adenocarcinomas, 1 rectal tumor, and one unclassified 
mass in the neck of a male. Two of the subjects died of colchicine poisoning 
and the others of their tumors. 


Acenaphthene and Other Substances. The effect of trypaflavine, 
sodium cacodylate, and colchicine on pathological and normal tissues stimu- 
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lated interest in the search for other substances which would induce similar 





changes. Dustin, Lits, Brues, Brown, and others have studied a number of 
substances with this point in view. Schmuk (1938) and later in association 
with Gusseva (1939) showed that acenaphthene, like colchicine, could induce 
polyploidy. The assumption that a certain relationship existed between poly- 
ploidizmg substances and the carcinogenes led Schmuk and Gusseva to test 
many of these substances. The carcinogenes were dissolved in ether and 
poured over filter paper. When the ether evaporated, grains of corn, wheat, 
and barley were placed on the paper and water was added for germination. 
Schmuk found that wheat and barley seeds were polyploidized by acenaph- 
thene, acenaphthylene, chloracenaphthene, bromacenaphthene, a-chlornaph- 
thalin, g-bromonaphthalene, g-iodonaphthalene, g-dibromobenzol, methyl- 
naphthalaether, 3,5-dibromopyridin, ethylnaphthoat, g-nitronaphthalin. 
































Germinating legume seeds did not become polyploid but were resistant to 
the effects of acenaphthene. 

Kostoff (1938a) followed Schmuk with studies on germinating seeds of 
wheat, rye, oats, barley, maize, rice, Festuca, and Lolium. The seeds were 
covered with crystals of acenaphthene for 4-9 days. Legumes (Vicia, Ero- 
dium, Lothyrus, Medicago) reacted slowly after an exposure of 6—12 days, 
while Compositae responded in 4-8 days. Kostoff showed that mitoses pro- 
ceeded abnormally, forming polyploid nuclei. The chromosomes were spread 
in the cytoplasm, frequently giving rise to multinucleate cells. Floral buds 
of nine species of Nicotiana treated with crystals of acenaphthene produced 
abnormal microspores and abortive pollen grains. The viable pollen grains 
had unequal numbers of chromosomes. Kostoff (1938b) induced chromosome 
doubling in species of Triticum and Secale by subjecting the seeds to a 
saturated solution of acenaphthene with excess of crystals. He pointed out 
that long exposures to large amounts of sublimated particles of acenaphthene 
may injure or even kill plant tissues. Nebel’s (1938) results with saturated 
solutions of acenaphthene on Tradescantia gave no polyploidy. Acenaph- 
thene, it must be remembered, is only very slightly soluble in water and the 
sublimated crystals, it seems, alone produce the reactions. Kostoff (1938¢e,d) 
later concluded that colchicine was toxic while acenaphthene did not appear 
to be. In a later report, Kostoff (1939) induced polyploidy in some series of 
cereals by subjecting them to pulp from disintegrating corms of Colchicum 
autumnale, which suggested the possibility of finding polyploid plants among 
the species growing in nature in association with Colchicum. Bates (1939) 
tested this theory and found that other plants growing among corms of the 
meadow saffron revealed no abnormalities. In nature, Bates believes the poiy- 
ploid individuals are suppressed in competition with the normal seedlings or 
established vegetables. 


Gavaudan, Gavaudan and Durand (1938) tested acenaphthene on ger- 
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minating wheat seedlings. They found themselves in accord with Kostoff in 
that acenaphthene prevents spindle formation. These investigators also 
tested the efficacy of diphenyl and naphthalene and their derivatives on 
dividing cells. While arrested mitoses were observed, some of the derivatives 
like diphenylmethane were toxic, Gavaudan (1941) tested (1,2,5,4,5-tetra- 
methylbenzene) durene and found that it induced mitotic inhibition similar 
to acenaphthene. Gavaudan and Gavaudan (1939b) discovered that apiole 
innibited cell division. They found that Hordeum seedlings were very suscep- 
tible to apiole and showed tetraploid and octoploid cells after the first 24 
hours. After colchicine, the authors believed, apiole was the second known 
substance existing in a natural state capable of modifying nuclear and cell 
divisions and capable of inducing polyploidy. 

Simonet and Guinochet (1939a) reported the production of polyploidy 
in flax seedlings by paradichlorobenzene. This substance produced morpho- 


logical changes similar to those effected by colchicine and acenaphthene. 


Simonet and Igolen (1940) investigated the vapor of the oil of leaves of 
Citrus nobilis on flax and on barley seedlings. The roots of the latter were 
more sensitive than the flax and marked disturbances of cell and nuclear 
divisions were observed. Such stages as the anaphase and telophase were 
lacking and the cells became multinucleate. Methylester of methylanthraml 
acid, the principal constituent of the oil of C. nobilis, produces similar reac- 
tions. Simonet and Guinochet (1939b) obtained effects with g-chloronaph- 
thalene and g-bromonaphthalene which they believed comparable to those 
induced by colchicife. Simonet (1940) also claimed to have produced colchi- 
cine-like anomalies with 1,3,5-trinitro-m-xylene when barley and flax seed- 
lings were tested. Shimamura (1939b) used sublimated acenaphthene on 
young flower buds of Fritillaria and observed abnormal nuclear division in 
pollen mother-cells. The pollen mother-cells divided into many cells, each 
containing small nuclei. Hukusima (1939) reported the production of poly- 
ploids in Brassica alboglabra with the aid of acenaphthene. The flowers were 
encased in smal! glass tubes, the walls of which were covered with crystals 
of acenaphthene. Favorski (1939) listed 12 chemicals among which were 
aurantia, tribromoaniline, g- and B-naphthylamine, trinitrophenol, and tri- 
bromophenol, that induced mitotic changes similar to colchicine. Garrigues 
(1939) compared the effects of chloral and colchicine on the roots of Vicia 
faba. Chloral, he reported, did not induce swellings of the root but changed 
the structure of the resting nucleus. Chloral affected cells above the meristem 
interfering with the cells in the elongation zone. De Mol (1939) applied ace- 
naphthene in paste form mixed with formalin, alcohol, or water to roots of 
gladiolus. The colchicine-formalin paste killed the roots, while the alcohol 
mixture injured them. De Mol concluded that acenaphthene is less effective 
than colchicine. Weichsel (1940) used auramin on Vicia faba and barley, 
and acenaphthene on Soya, luzerne, and corn. She reported changes similar 
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to those obtained by Schmuk and Kostoff on the grass seedlings with bromo- 
naphthalene and bromoacenaphthalene. Fatalizade (1939), too, showed that 
erystals of acenaphthene acted on F, seedlings of the cross N. rustica x N. 
paniculata and produced polyploids. 


Colchicine in Cytology. Many of the reports on the growth effects in- 
duced by colchicine are accompanied by cytological studies of the germ as 
well as the somatic cells. Many investigations on colchicine deal with the 
cytological changes per se. Dermen (1940) reviewed the literature on poly- 
ploidy as induced by colchicine and gave an adequate summary of the tech- 
nique employed in the production of these aberrant chromosomal behaviors 
in plants and animals. Wellensiek (1939) gave a short digest of the use of 
colchicine in polyploidy as well as an historical account of the properties of 
the alkaloid. Gyoérffy (1940a,b) studied the chromosome numbers of poly- 
ploids obtained by colchicine treatment. He also summarized the results ob- 
tained with colchicine treatment up to 1940. Here only those reports which 
have a bearing on the problem described below will be mentioned. 

Nebel (1937) and Nebel and Ruttle (1938) studied the nuclear changes 
in the stamen hairs of Tradescantia. Gavaudan and Gavaudan (1937) treated 
plants with colchicine and reported the arrest of growth of plants with 0.001- 
0.005 per cent solution. They observed an increase in chromosome number. 
In a later paper (1938) they noted that the limit of increase in the number 
of chromosomes was determined only by the difficulties of nutrition. This 
they believed could be surmounted by cultivating plantules or polyploid cells 
in tissue culture. Gavaudan (1938) studied seedlings of Vicia faba which 
were immersed for two hours for three successive days in a 1: 1000 solution 
of colchicine. These plants grew slowly and showed diverse monstrosities of 
stomata and leaf structures. Tetraploid and even octoploid cells with numer- 
ous nucleoli were observed. These changes were associated with interference 
with the normal karyokinetic process. 

The roots of Allium cepa were studied by Gavaudan, Gavaudan and 
Pomriaskinsky-Kobozieff (1937) as affected by colchicine. They found that 
0.1 g. to 0.2 g. of colchicine per 1000 ml. in water induced bulbous hyper- 
trophies behind the meristem of the root-tips. They reported large numbers 
of abnormal mitotic figures 40 hours after treatment. Pseudoanaphase stages 
were noted in which the chromosomes were vaguely arranged in a quadri- 
lateral form (pseudotelophases) with the two chromosal groups united by a 
bridge of chromosomal material. 

Eigsti (1938, 1940a) using the smear method studied the effects of colch.- 
cine on the roots of the onion, and of radish and corn seedlings. He found 
that the cytological changes were determined by the concentration of the 
colchicine solution, the time of exposure, and the activity of the embryonic 
cells at the time of treatment. Eigsti (1940b) believes that chromosome 
breakage is higher in colchicine-treated material than in the untreated cells 
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of the same species. This, he infers, induces variation other than polyploid 
changes. 

Levan (1938, 1939) made studies on the cytological effect of colchicine in 
mitoses of roots of Allium fistulosum and A. cepa. Levan, too, observed that 
the treated roots ceased to elongate, but formed swellings at the root-tip 
meristem which he described as tumors. The volume of the meristematic cells 
increases but no new cells are formed. Levan showed that the cells in treated 
roots transferred to water reverted to normal mitosis. In colehicinized onion 
root-tips, he counted 128 and 256 chromosomes. Concentration as low as 
0.0055 per cent colchicine caused disturbance of the spindle. The threshold 
value of colchicine on root mitoses of A. cepa, Levan believed, was reached 
with a 0.005—0.01 per cent solution after an exposure of four hours. Nebel 
(1937) found a 0.004 per cent solution of colchicine effective in plants, while 
Ludford (1936) showed that a solution of 0.00001 per cent is effective in 
animal tissue. Mangenot (1938a,b, 1939) studied the roots of onion (Allium 
cepa) and hyacinth (Hyacinthus orientalis), and of the seeds of lupine 
(Lupinus albus) grown in Knopf’s solution to which 1: 2000-1: 3000 colchi- 
cine was added. He found that the roots remained alive after a long period 
in the mixture. He observed the tumefaciens effects of colchicine and ascribed 
this to a defect in the growth of the roots. The number of prophase stages 
was studied by Mangenot, who contended that the number of cells in this 
stage did not vary up to 102 hours of exposure to colchicine, after which it 


decreased slowly, while the number of metaphases, anaphases, and telophases 
fell off rapidly to zero. Levine and Gelber (1943) showed that with a colchi- 
cine concentration of 0.01 per cent, the maximum number of metaphase 
stages in the root-tips of Allium cepa was reached after an exposure of 24 


hours. Continued exposure to the same solution caused a general reduction 
in the number of metaphases until the number reached in the 140th hour was 
smaller than that found in normal root-tips. 

Shimamura (1939a) investigated the effects of the alkaloid, colchicine on 
the roots and seedlings of Alliwm cepa, Lycopersicum esculentum, and L. 
pimpinellifolium. He exposed the roots of the onion to a 0.4 per cent solution 
for two hours, after which they were placed in running water for one hour, 
and then fixed at varying intervals. Shimamura described in detail the 
chromosome behavior in the colchicine-treated onion root-tips. He believed 
that colchicine interfered with the mechanism that pulls the chromatids 
apart. In the absence of the spindle fibers Shimamura described an orienta- 
tion of the chromosome material about a degenerate spindle substance. The 
tomato seedlings treated with colchicine produced tetraploid and myxoploid 
plants. In the roots of these seedlings aneuploidy was seen. Duhamet (1939) 
attempted to establish the colchicine concentration which would be most 
capable of producing a reaction in the roots of the white lupine grown im 
vitro and attempted to induce a diminution cr suppression of these effects. 
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He observed that colchicine in concentration 10% inhibited completely 


growth of isolated roots in 10-12 days. The addition of heteroauxine in con- 


centration 10°"? 


to this solution of colchicine interfered with the growth 


block induced by colchicine and was followed by a return to normal division. 


Levine and Lein 


(1941) studied the effects of various growth substances, 


such as vitamin B,, indoleacetic acid, and colchicine on the number and 


length of roots of Allium cepa grown in water in which these substances 


were used singly or in combination. Colchicine in 10° solution inhibited root 


growth; when followed by exposure to a 10° solution of indoleacetie acid, 


stimulation of both the formation of new roots and the linear growth of 


roots occurred. 


Irradiation with X-rays. It has been now generally conceded that 
x-rays and the beta and gamma rays of radium are valuable adjuncts to 


surgery if not self-sufficient agents in the effective treatment of neoplastic 


diseases of man. Many roentgenologists believe that the efficacy of these rays 


lies in their destructive action on chromosomes. The resting stages have been 


considered resistant. However, there are two principal groups of investiga- 


tors whose studies primarily dealt with these highly important problems. 


Strangeways and his associates Oakly and Hopwood observed that irradiated 


tissue culture showed a decrease in the number of dividing cells. They ob- 


served that this decrease was due temporarily to an inhibition of the onset 


of mitoses. These views were supported by Kemp and Juel. On the other 


hand, Mottram, Richards, Grasnich, Holthusen, Alberti and Politzer and 


many others contended that cells are most sensitive to irradiation while in 


the process of mitosis. Love’s (1931) studies on choroid and sclerotic tissues 


of embryo chicks of 8—9 days attempt to analyze the effects of x-rays on 


dividing cells. He studied the percentage of survival of dividing cells im- 


mediately after irradiation. He concludes that the reduction in the number 


of cells in mitosis after irradiation is due to an inhibition of some factor of 


those cells which normally would have entered mitosis during the period of 


irradiation. He states that the radio-sensitivity of a cell is a function of its 


displacement from maturity. When the displacement of a cell from its ma- 


turity is less than 100 minutes, the radio-sensitivity is constant and inde- 


pendent of displacement. When the displacement of a cell, from its maturity 


is greater than three hours, its radio-sensitivity decreases. Studies on the 


effects of irradiation on chromosomes of animals and plants are too numerous 


to be included here. The recent literature dealing with the application of 


irradiation to onion root-tips is briefly outlined below. 


Nichols (1941), working with Sax, investigated the chromosomes of non- 


irradiated root-tips of onion seedlings. He reports that chromosome aberra- 


tions are frequent in very young seedlings, while in older ones few chromo- 


some abnormalities are found. Nichols believes that cells with chromosome 


aberrations are eliminated by differential survival of the normal and ab- 
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normal cells. Marshak and Hudson (1937) used the onion seedling root-tips 
as a biological method of measuring roentgen ray dosage. They believe that 
the biological response per roentgen (r) is independent of wave length over 
the region studied. They used small doses, 40-346r. Marquardt (1938) 
studied the effects of soft rays on root-tips of Scilla campanulata and on 
pollen mitosis in Bellevalia romana. He describes two kinds of effects which 
he calls primary and secondary. The first effect occurs in such nuclei as are 
found, at the time of irradiation, in mitosis or about to enter that state. The 
primary effects are described as clumping and fragmentation of chromo- 
somes, lack of spindle formation, and indefiniteness of division polarity. The 
period following the primary effects is a mitosis-free interim after which the 
secondary effects become apparent. In the pollen studies there was no mitosis- 
free interim. The secondary effects bring about chromosome injuries, frag- 
mentations and restitution processes, lateral chromatid translocations, ring- 
forming injuries, and inversion forms. Villars (1940) studied the effects of 
x-irradiation on colchicine-treated roots of seedlings of Pisum sativum and 
Allium cepa. These were placed in a solution of 1: 2000 colchicine and irradi- 
ated after 40, 48, 96, and 120 hours of immersion. Their treatment had no 
effect on stages up to and including the prophase. In the following stage, the 
chromosomes agglutinated and fused into one mass, and spindle formation 
was inhibited. 

Sax (1941) studied the effects of x-irradiation on the roots of Allium 
cepa. While the primary purpose was to describe the chromosomal changes 
induced by the x-rays, an exposure to 0.1 per cent colchicine for 24 hours 
was applied to facilitate this study. Aberration frequency was based on the 
number of chromosomal abnormalities per 100 cells counted. Sax describes 
primary and secondary effects produced by x-rays which are in accord with 
Marquardt’s observations. Sax does not differentiate between the effects 
induced by colchicine and those by x-rays. He shows that high x-ray doses 
suppress nuclear division for from one to two days while low x-ray doses 
retard nuclear activity and the chromosome clumping persists for several 
days. The primary effects are evident on the metaphases, while the secondary 
effect involves the production of chromosomal aberrations which consist of 
chromosome breaks, usually followed by chromosome union to produce rings, 
dicentries, inversion, translocations, and interstitial deletions. The secondary 
x-ray effects, Sax believes, persist for several cell generations, but are soon 
eliminated and cells with normal or balanced genoms survive. Sax used doses 
of x-rays from 150r to 600r. Larger doses, such as 1500—5000r, were used on 
seedlings of ornamental plants; the highest dosage killed or retarded the 
seedlings of most species studied. 

The Function of Colchicine in Tumor Therapy. It has been shown 


that colchicine administered or applied in small doses to animals or plants 
has a retarding effect on mitosis in the cells of either growing vegetative or 
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germinal tissue. In animals, the metaphases begin to accumulate 2-3 hours 
after the colchicine is given, reach a maximum number in 10—15 hours, and 
then gradually return to normal. In cold-blooded species, the accumulation 
of these mitotic figures is much slower, and lasts 5-7 days. In the roots of 
onions the metaphases reach a maximum number at 24 hours and then slowly 
decline, in spite of the continued application of the drug, to a stage where 
the divisions are fewer than in normal, untreated roots. The reconstructed 
nuclei after the treatment frequently form polyploid giant cells which persist 
or are eliminated. 

In malignant animal growths colchicine emphasizes the division phase. 
Many of the chromosomal aberrations found in malignant cells (Levine 
1931) are analogous to those induced by colchicine. The evidence that col- 
chicine increases these stages in the tumor cell cycle has been well established. 
The young peripheral cells, apparently diploid, become arrested in division 
and present hyperchromatic stages typical of the older parts of the tumor. 
These considerations suggest the use of colchicine in cancer therapy. How- 
ever, some cells in the animal tumors return to the status of young active 
cells, which leaves the tumor capable of continued growth. The attempt to 
destroy these cells by additional colchicine raises the colchicine level to the 
lethal point and so causes death of the animal. 

The application of x-rays to tumor tissue after treatment with colchicine 
seems to be indicated. The colchicine keeps the active peripheral cells of a 
tumor in the metaphase stage so that a much larger number of cells in divi- 
sion, a vulnerable stage, are exposed to the lethai effect of x-rays. 

The results so far presented, however, have been inconclusive. Some in- 
vestigators have found that colchicine alone causes complete regression of 
lvmphoid tumors; others have seen some improvements in animals with 
carcinomas or sarcomas after colchicine and x-rays combined over compar- 
able neoplasms treated only with x-rays. 

Tumors induced on plants by bacteria or chemical means were destroyed 
by colchicine alone. The self-limiting nature of these tumor-like growths, 
however, precludes any comparison between the effects of colchicine on ani- 
mal tumors and on the crown-gall disease of plants. However, in some cases, 
the plant overgrowths appear to die sooner after colchicine treatment than 
when left to complete their life cyele. 

It thus appears that a study of the combined effects of colchicine and 
X-rays on a simple fundamental tissue, meristematic in nature and responsive 
to both agents, would simplify the interpretation of the results obtained from 
them. It was believed that such a study would serve as a forerunner of an 
investigation on the effects of these agents on animal tumors of a cytogenetic 
homogeneity. 
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1-345. f. 1-300, 1945. 

Mason, H. L. The genus Friastrum and the influence of Bentham and Gray upon 
the problem of generic confusion in Polemoniaceae. Madrofio 8: 65-91. 
31 Jl 1945. 

Merrill, E. D. & Metcalf, F. P. Records of monocotyledonous plants new to the 
flora of Hainan. Lingnan Sci. Jour, 21: 1-14. 15 Au 1945. 

Merrill, E. D. & Perry, L. M. Plantae Papuanae Archboldianae, XVI. Jour. 
Arnold Arb. 26: 229-266. f. 1-11. 16 J] 1945. 

Millan, R. Variaciones del zapallito amargo Cucurbita andreana y el origin de 
Cucurbita maxima. Rev. Arg. Agron. 12: 86—93, pl. 4-7 +f. 1. 15 Je 1945. 

Moldenke, H. N. A contribution to our knowledge of the wild and cultivated 
flora of Massachusetts—I. Torreya 45: 41-52. 29 Je 1945. 

Moldenke, H. N. The known geographic distribution of the members of the 
Verbenaceae and Avicenniaceae. Supplement 3. Castanae 10: 35-46. Je 
[Jl] 1945. 

Monachino, J. Jussiaea uruguayensis in Staten Island, New York. Rhodora 47: 
237-239. 6 Au 1945. 

Monachino, J. A revision of Ambelania, inclusive of Neucouma (Apocynaceae) 
Lloydia 8: 109-130. Je [Au] 1945, 

Morton, C. V. A new species of [soetes from Colombia. Am. Fern Jour. 35: 
48, 49. Ap—Je [11 J1] 1945. 

Paredes C., A. Anotaciones floristicas del valle de Loja. Bol. Inst. Bot. Univ. 
Cent. [Quito] 3°: 200-216. illust. Je 1945. 

Parodi, L. R. Estudio critico de las Gramineas austral-americanas del género 
Agropyron. Rev. Mus. La Plata II. Bot, 3: 1-63. pl. 1-12 +f. 1-21. 27 My 
1940. 

Parodi, L. R. Revision de las Gramineas australes-americanas del género Pipto- 
chaetium. Rev. Mus. La Plata II. Bot. 6: 213-310. f. 1-40. 28 D 1944. 
Parodi, L. R. Revisién de las Gramineas sudamericanas del género Hierochloé. 

Rev. Mus, La Plata IT. Bot. 3: 183-212. f. 1-13. 4 Mr 1941. 

Parodi, L. R. Una nueva especie de Graminea del género Chloris y sus relaciones 
con los Gymnopogon. Rev. Arg. Agron. 12: 45-50. f. 1. 20 Mr 1945. 

Patrick, R. A taxonomic and ecological study of some diatoms from the Pocono 
Plateau and adjacent regions. Farlowia 2: 143-222. pl. 1-3. Jl [8S] 1945. 

Patrick, R. Estudo limnélogico e biolégico das Lagoas da regifo litoranea Sul- 

Riograndense. II. Some new diatoms from the Lagoa dos Quadros. Bol. 

Mus. Nae. [Rio de Janeiro] II. Bot. 2: 1-6. 1 pl. 5 J1 1945. 
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Peck, M. E. Some interesting plants of Malheur County, Oregon. Leafl. W. Bot. 
4: 177-186. 13 Au 1945. 

Phillips, W. S. Some notes on Arizona ferns. Am. Fern Jour, 35: 90, 91. JI-S 
1945. 

Porter, C. L. Two tioid Astragalus novelties from the Rocky Mountain region. 
Madrofio 8: 99-102. 31 J1 1945. 

Prescott, G. W. & Scott, A. M. The fresh-water algae of southern United States, 
III. The desmid genus Euastrum, with descriptions of some new varieties. 
Am. Midl. Nat, 34: 231-257. pl. 1-8. J1 [8S] 1945. 

Rapp, W. F. New stations for Equisetum laevigatum f. proliferwm. Am, Fern 
Jour. 35: 56, 57. Ap-—Je [11 J1] 1945. 

Reed, C. F. Some nomenclatural changes in the genus Jsoetes. Am. Fern Jour. 
35: 77-86. JI-S 1945. 

Rehder, A. Moraceae, Hippocastanaceae et Vitaceae, nomina conservanda. Jour. 
Arnold Arb. 26: 277-279. 16 J1 1945. 

Rodrigo, A. de P. Las especies argentinas y uruguayas del genero Sida (Malva- 
ceae). Rev. Mus, La Plata IT. Bot. 6: 81-212. pl. 1-31. f. 1-42. 24 N 1944. 

Rodrigo, A. de P. Una nueva especie de Malviceae del género Sphaeralcea de la 
flora Argentina, Sphaeralcea chenopodifolia, nov. sp. Notas Mus. La Plata 
6 | Bot. 33]: 387-392. f. 1-4. 13 N 1941. 

Rouleau, E. La florule de l’ile Sainte-Héléne Nat. Canad. 72: 68-83. Mr—A 
[Je] 1945; 157-176, f. 5-12. My—Je [J1] 1945. 

Rouleau, E. Sporobolus asper in Quebee. Rhodora 47: 272. 8 1945. 

Rouleau, E. Virburnum acerifolium L, f. Collinsii f. nov. Rhodora 47: 264. 
S 1945. 

St. John, H. Valid names in the Gleicheniaceae: Pacific Plant Studies No. 4. 
Am. Fern Jour. 35: 87-89. JI-S 1945. 

Schultes, R. E. Plantae colombianae, X. Caldasia 3: 247-254. 30 Ap 1945. 

Schweinfurth, C. A striking novelty in Odontoglossum. Am. Orchid Soe. Bull. 
14; 22-24. f. 1-4. 1 Je 1945. 

Seymour, F. C. Leptoloma in New England. Rhodora 47: 263, 264. S 1945. 

Sharp, A. J. Southern Appalachian Bryophytes in Europe. Trav. Bryol. Mus. 
Nat. Hist. Nat. [Paris] 1: 42-44. 1942. 

Shaver, J. M. Some notes on Tennessee cliffbrakes, chainferns, and the Ameri- 
ean hartstongue. Jour, Tenn. Acad. 20: 174-202. f. 48-61. Ap 1945. 

Shaver, J. M. Tennessee spleenworts. Jour. Tenn, Acad, 20: 243-260. f. 62-70. 
Jl 1945. 

Skutch, A. F. Fern collecting in southern Costa Rica. Am. Fern Jour, 35: 41-48. 
Ap-Je [11 J1] 1945. 

Smith, L. B. Bromeliaceas notables de Colombia, III. Caldasia 3: 237-246. 
lust, 30 Ap 1945. 

Sodiro, R. A. & Mille, L. Sertula florae ecuadorensis. Series 3*. Bol. Inst. Bot. 
Univ. Cent. [Quito] 3°: 7-81. Je 1945. 

Soriano, A. Notas sobre Quenopodiaceas argentinas. Rev. Arg. Agron. 12: 
51-56. f. 1, 2. 20 Mr 1945, 

Soxman, G. M. Pteris multifida in Texas. Am. Fern Jour. 35: 53. Ap—Je 
[11 Jl] 1945. 

Steere, W. C. The discovery and distribution of Cinchona pitayensis in Ecuador. 
Bull. Torrey Club 72: 464-471. f. 1. S-O 1945. 

Steere, W. C. Luisierella, a genus of mosses new to North America. Bryologist 
48: 83-85. Je [S] 1945. 
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Stewart, R. R. The ferns of Kashmir. Bull. Torrey Club 72: 399-426. Jl—Au 
1945. 

Svenson, H. K. A leafy form of Hypericum gentianoides. Torreya 45: 36, 37. 
illust. 26 Je 1945. 

Thériot, I. Musci hispaniolenses. Tray. Bryol. Mus. Nat. Hist. Nat. [Paris] 2: 
7-25, f. 1-14. 1944. 

Wagner, W. H. Ferns on Pacific Island coconut trees. Am. Fern Jour. 35: 
74-76. JI-S 1945. 

Walker, E. H. The use of the term ‘‘misapplied by’’ in taxonomic botany. 
Lingnan Sei. Jour, 21: 73, 74. 15 Au 1945. 

Weatherby, C. A. The earliest collection of Onocleopsis. Am. Fern Jour. 35: 
52, 53. Ap—Je [11 Jl] 1945. 

Weatherby, C. A. Northwestern limits of Cystopteris fragilis var. laurentiana. 
Am, Fera Jour. 35: 93. JI-S 1945. 

Weatherby, C. A. Utricularia inflata var. minor in Canada. Rhodora 47: 235. 
10 Jl 1945. 

Wherry, E. T. Notes on Illinois Pteridophytes. Am. Fern Jour. 35: 92, JI-S 
1945. 

Wherry, E. T. The indument of Cystopteris fragilis. Am. Fern Jour, 35: 54, 55. 
Ap—Je [11 J1] 1945. 

Wherry, E. T. Supplementary notes on the genus Polcmonium. Am. Midl. Nat. 
34: 375-380. f. 1, 2. S 1945. 

Wherry, E. T. Two linanthoid genera. Am. Midl. Nat. 34: 381-387, S 1945. 

Whitehouse, E. Annual Phlox species. Am. Midl. Nat. 34: 388-401. maps A, B. 
S 1945. 

Woodson, R. E. Notes on some North American asclepiads. Ann. Mo. Bot. Gard. 
32: 369-371. 15 S 1945. 


MORPHOLOGY 


(including anatomy, and cytology in part) 
(See also under Plant Physiology: Sinnott.) 


Bannan, M. W. Tetraploid Tararacum Kok-Saghyz. I. Characters of the leaves 
and inflorescences in the parental colchicine-induced generation. Canad. 
Jour. Res. C 23: 131-143. f. 1-22. Au [8S] 1945. 

Bentley, N. J. & Wolf, F. A. Glandular leaf hairs of oriental tobacco. sull. 
Torrey Club 72: 345-360, f. A—J, 1. J1 1945. 

Chrysler, M. A. The variations and origin of Botrychium lanuginosum. Bull. 
Torrey Club 72: 454-463. f. 1-5. S—O 1945. 

Dermen, H. The mechanism of colchicine-induced cytohistological changes in 
eranberry. Am, Jour, Bot. 32: 387-394. f. 1-8. Jl [Au] 1945. 

Eames, A. J. & Cox, L. G. A remarkable tree-fall and an unusual type of graft- 
union. Am. Jour, Bot. 32: 331-335. f. 1-16. Je {11 J1] 1945. 

Fulford, M. Vegetative reproduction in Bryopteris fruticulosa Tayl. Trav. 
Bryol. Mus. Nat. Hist. Nat. [ Paris] 2: 26-29, f. 1-13. 1944. 

Machado, O. Contribuicio ao estudo das plantas medicinais do Brasil: Maytenus 
obtusifolia Mart. Rodriguésia 9": 9-15. pl. 1-6. Ap 1945. 

Manton, I. New evidence on the telophase split in Todea barbara. Am. Jour. 
Bot. 32: 342-348. f. 1-15. Je [10 J1] 1945, 

Nast, C. G. & Bailey, I. W. Morphology and relationships of Trochodendron and 
Tetracentron I1. Inflorescence, flower and fruit. Jour. Arnold Arb. 26: 
267-276. pl. 1-5. 16 Jl 1945. 
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Occhioni, P. Numero de cromosémios em Capsicodendron. Rodriguésia 9": 
37-41. f. A—E. Ap 1945. 

Powers, L. R. Fertilization without reduction in guayule (Parthenium argen- 
tatum Gray) and a hypothesis as to the evolution of apomyxis and poly- 
ploidy. Genetics 30: 323-346. pl. 1. J1 1945. 

Sass, J. E. & Green, J. M. Cytohistology of the reaction of maize seedlings to 
colchicine. Bot, Gaz. 106: 483-488. f. 1-12. Je [18 Jl] 1945. 

Snow, E. Floral morphology of Chrysothamnus nauseosus speciosus. Bot, Gaz. 
106: 451-462. f. 1-56. Je [18 Jl] 1945. 

Sterling, C. Growth and vascular development in the shoot apex of Sequoia 
sempervirens (Lamb.) Endl. IT, Vascular development in relation to phyllo- 
taxis. Am. Jour. Bot. 32: 380-386. f. 1-4. Jl [Au] 1945. 

Stokey, A. G. The gametophyte of Dipteris conjugata. Bot. Gaz, 106: 402-411. 
f. 1-53. Je [18 Jl] 1945. 

Tukey, H. B. & Carlson, R. F. Morphological changes in peach seedlings follow- 
ing after-ripening treatments of the seeds. Bot. Gaz, 106: 431-440. f. 1-5. 
Je [18 Jl] 1945. 

Weaver, J. E. & Zink, E. Extent and longevity of the seminal roots of certain 
grasses. Plant Physiol. 20: 359-379. f. 1-7. Jl 1945. 

Witkus, E. R. Endomitotie tapetal cell divisions in Spinacia. Am. Jour. Bot. 
32: 326-330. f. 1-20. Je [10 J1] 1945. 


PLANT PHYSIOLOGY 

Beal, J. M. & Whiting, A. G. Effect of indoleacetic acid in inhibiting stem 
abscission in Mirabilis jalapa. Bot. Gaz. 106: 420-431, f. 1-7. Je [18 J1] 
1945. 

Bennett, E. A note on the presence of pyruvic acid in Elenezer onions. Plant 
Physiol. 20: 461-463. J] 1945. 

Bhargava, K. S. Physiological studies on some members of the family Sapro- 
legniaceae, IV, Carbohydrate requirements. Lloydia 8: 60-68. Mr [Je] 
1945. 

Cochrane, V. W. The effect of artificial light on germination of urediospores of 
Phragmidium mucronatum (FR.) Schlecht. Phytopathology 35: 458-462. 
Je 1945. 

Dawson, R. F. An experimental analysis of alkaloid production in Nicotiana; the 
origin of nornicotine. Am. Jour. Bot. 32: 416-423. f. 1, 2. Jl [Au] 1945. 

Eaton, F. M. & Rigler, N. E. Effect of light intensity, nitrogen supply, and 
fruiting on carbohydrate utilization by the cotton plant. Plant Physiol. 20: 
380-411, f. 1-8. Jl 1945. 

Flint, L. H. & Moreland, G. F. Note on gall formation in decapitated young bean 
plants. Plant Physiol. 20: 453-456. f. 7. Jl 1945. 

Haas, A. R. C. Boron in citrus trees. Plant Physiol. 20: 323-343. f. 1-8. J1 1945. 

Hildebrandt, A. C., Riker, A. J. & Duggar, B. M. Growth in vitro of excised 
tobacco and sunflower tissue with different temperatures, hydrogen-ion con- 
centrations and amounts of sugar. Am. Jour. Bot, 32: 357-361, f. 1-4. 
Jl [Au] 1945. 

Donnelly, W. & Beck, W. A. Respiration of growing plant cells. Plant Physiol. 
20: 448-452. f. 1. Jl 1945. 

Ivanoff, S. S. Expression of certain hereditary factors in yellow Bermuda onions 
induced by unseasonable planting in the greenhouse. Bot. Gaz, 106: 411- 
420. f. 1, 2. Je [18 Jl] 1945. 
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Kumm, J. & French, C. 8S. The evolution of oxygen from suspensions of chloro- 
plasts; the activity of various species and the effects of previous illumina- 
tion of the leaves. Am. Jour. Bot. 32: 291-295. f. 1, 2. Je [10 Jl] 1945. 

Lin, Ch’wan-Kwang. Nutrient requirements in the germination of the conidia of 
Glomerella cingulata. Am, Jour. Bot. 32: 296-298. Je [10 Jl] 1945. 

Marth, P. C. & Davis, F. F. Relation of temperature to the selective herbicidal 
effects of 2,4-dichlorophenoxyacetic acid. Bot. Gaz. 106: 463-472. f. 1-4. 
Je [18 Jl} 1945. 

Milanez, F. R. Hemicelulose de reserva no embriaio de Hevea brasiliensis Mull.- 
Arg. Rodriguésia 9%: 43-59. pl. 1-6. Ap 1945. 

Newcomer, E. H. Colchicine as a growth stimulator. Science 101: 677, 678. 
29 Je 1945. 

Nutile, G. E. Inducing dormancy in lettuce seed with coumarin. Plant Physiol. 
20: 432-442. f. 1-8. J) 1945. 

Olmsted, C. E. Growth and development in range grasses. V. Photoperiodic 
responses of clonal divisions of three latitudinal strains of side-oats grama. 
Bot. Gaz, 106: 382-401, f. 1-10. Je [18 Jl] 1945. 

Robbins, W. J. & Schmitt, M. B. Factor Z, and gametic reproduction by Phy- 
comyces. Am. Jour. Bot. 32: 320-326. f. 1-4. Je [10 Jl] 1945. 

Schrank, A. R. Effect of mechanical stimulation on the electrical and curvature 
responses in the Avena coleoptile. Plant Physiol, 20: 344-358. f. 1-3. JI 
1945. 

Sinnott, E. W. The relation of growth to size in cucurbit fruits. Am, Jour. Bot. 
32: 439-446. f. 1-7. Jl [Au] 1945. 

Van Overbeek, J. & Gregory, L. E. A physiological separation of two factors 
necessary for the formation of roots on cuttings. Am. Jour. Bot. 32: 336— 
341. f. 1-6. Je [10 Jl] 1945. 

Van Overbeek, J. et al. Rapid extraction method for free auxin and its applica- 
tion in geotropic reactions of bean seedlings and sugarcane nodes. Bot. 
Gaz. 106: 440-451. f. 1-3. Je [18 Jl] 1945. 

Voth, P. D. Effect of algastatic agents on Marchantia. Bot. Gaz. 106: 472-483. 
f. 1-4. Je [18 Jl] 1945. 

Walker, J. C. & Hooker, W. J. Plant nutrition in relation to disease development. 
I. Cabbage yellows. Am. Jour. Bot. 32: 314-320. f. 1, 2. Je [10 Jl] 1945. 

Went, F. W. & Carter, M. Wounding and sugar translocation. Plant Physiol. 
20: 457-460. Jl 1945. 

Whiffen, A. J. Nutritional studies of representatives of five genera in the Sapro- 
legniaceae. Jour. Elisha Mitchell Soe, 61: 114-123. Au 1945, 

Winkler, A. J. & Williams, W. O. Starch and sugars of Vitis vinifera. Plant 
Physiol. 20: 412-432. f. 1-6. J] 1945. 

Yocum, L. E. Plant growth. 1-203. pl. 1-16 +f. 1-25. Lancaster, Cattell Press. 

1945, 


GENETICS 
(including cytogenetics) 
(See also under Plant Physiology: Sinnott; under Morphology: Bannan.) 


Bohn, G. W. & Scott, D. H. Second gene for uniform unripe fruit color in the 
tomato. Jour. Hered. 36: 169-172. Je 1945. 

Cooper, D. C. & Brink, R. A. Seed collapse following matings between diploid 
and tetraploid races of Lycopersicon pimpinellifolium. Genetics 30: 376- 

401. f. 1-25, Jl 1945. 
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Emsweller, 8S. L. & Jones, H. A. Further studies on the chiasmata of the Allium 
Am, Jour. Bot. 32: 370-379. 


cepa * 


A, fistulcsum hybrid and its derivatives. 
f. 1, 2. Ji [Au] 1945, 


Gerstel, D. U. Inheritance in Nicotiana tabacum. XX. The addition of Nicotiana 


glutinosa chromosomes to tobacco. 


1945. 


Horowitz, N. H. et al. Genes as physiological agents. 
Am, Nat. 79: 304-317, 
Jour. Hered. 36: 245-253. f. 13-20. Au 


cal reactions in Neurospora, 
Langham, D. G. Genetics of sesame. 


[8] 
Rick, C. 


Genetics 30: 347-362. f. 


1945. 


Jour. 


Hered. 36: 


197-206. f. 1-5. Jl 


Genie control of biochemi- 


t. 1, f. 1. Jl 1945. 


M. A survey of cytogenetic causes of unfruitfulness in the tomato. 


1-10. J1 1945. 


Riley, H. P. Inheritance of orange and yellow flower color in Nemesia strumosa. 
S—O 1945. 
Rollins, R. C. Interspecific hybridization in Parthenium I. 


Bull. Torrey Club 72: 435-453. f. 


guayule (P. 


395-404. f. 1-11. Jl [Au] 1945. 
Saez, F. A. & Nufiez, O. La citologia de Sorghum almum Parodi. Nueva especies 
Notas Mus, La Plata 


con 40 cromosomas. 
8 | Bot. 44]: 333-348. pl. 


1, 2. f. 


1-3. t. 


1-3. 


argentatum) and mariola (P. incanum). 


I. Los cromosomas somiaticos. 


1-4. 23 D 1943. 


‘ 
Crosses 


between 


Am. Jour. Bot. 32: 


Schnack, B. & Castronovo, A. M. Genética de los pigmentos florales del aleli. 
Rev. Arg. Agron. 12: 103-114. Je 1945. 
Stephens, S. G. Some observations on leaf shape expression in the Malvaceae. 
Am. Nat. 79: 380-384. f. 1, 2. J1 1945. 
Wheeler, H. M. A contribution to the cytology of the Australian-South Pacific 


species of Nicotiana. 


289-303, f. 


(See also under Plant Physiology: 
under Plant Taxonomy & Floristics: 


MYCOLOGY & PHYTOPATHOLOGY 


Proce. Nat. Acad, 31: 177-185. J1 1945. 
Wright, S. Genes as physiological agents. General considerations. 
1-3. J1 1945. 


Cochrane; 
Lesdain.) 


Am, Nat. 79: 


Arny, D. C. Physiologic specialization in Helminthosporium gramineum Rabh. 

Phytopathology 35: 571, 572. J1 1945. 
Bald, J. G. The effect of rugose mosaic on the yield of potatoes. 
585-590. f. 1. Au 1945. 
Bald, J. G. & Norris, D. O. Virus C from an old Australian variety of potato. 

Phytopathology 35: 591-597. f. 1. Au 1945. 
Black, L. M. A virus tumor disease of plants. 


35: 


f. 1-9. Ji [Au] 1945. 


Am. Jour. 


Phytopathology 


Bot. 32: 408-415. 


Brown, J. G. & Boyle, A. M. Application of penicillin to crown gall. Phyto- 


pathology 35: 521-524. f. 
Brown, J. G. & Boyle, A. M. Crown gall cured with crude penicillin. 


1-2. J) 1945. 


89-95. f. 1-5. Je [J1] 1945. 
Burkholder, P. R. & Sinnott, E. W. Morphogenesis of fungus colonies in sub- 
Am. Jour. Bot. 32: 424-431. f. 1-2. Jl [Au] 1945. 
Campbell, W. A. & Sleeth, B. A root rot of guayule caused by Pythium ultimum. 


merged shaken cultures. 


Phytopathology 35: 636-639. f. 1. Au 1945. 


Chiu, Wei-Fan. The Russulaceae of Yunnan. 
[Je] 1945. 
Courtney, W. D. Nematode infection of Croft 


35: 


572. Jl 1945. 


Lloydia 8: 


Easter 


lilies. 


Desert 16: 


31-59. pl. 1-3. Mr 


Phytopathology 
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Crandall, B. S. A new species of Cephalosporium causing persimmon wilt. 
Mycologia 37: 495-498. f. 1. Jl-Au 1945. 

Ellison, B. R. Flagellar studies on zoospores of some members of the Mycetozoa, 
Plasmodiophorales, and Chytridiales. Mycologia 37: 444-459. f. 1-4. Jl-Au 
1945. 

Fagundes, N. B. Cancro da batata. Synchytrium endobioticum (Schilb.) Pere. 
Bol. Fitossan. | Rio de Janeiro] 1: 37-41. illust. Mr 1944 | 1945}. 

Fresa, R. Podredumbre morena de los durazneros y ciruelos en el delta del 
Parana. Rev. Arg. Agron. 12: 22-25. pl. 3. 20 Mr 1945. 

Hanmer, C. G. A list of fleshy fungi of Fishers Island, N. Y. Torreya 45: 
38—40. 29 Je 1945. 

Hanson, A. M. A morphological, developmental, and cytological study of four 
saprophytic chytrids. I. Catenoymces persicinus Hanson. Am, Jour. Bot. 
32: 431-438. pl. 1-3. J1 [Au] 1945. 

Hardison, J. R. A leaf spot of tall fescue caused by a new species of Cercospora. 
Mycologia 37: 492-495. 1 f. JI-Au 1945. 

Hardison, J. R. Specialization in Erysiphe graminis for pathogenicity on wild 
and cultivated grasses outside the tribe Hordeae. Phytopathology 35: 394 
$05. Je 1945. 

Heiser, D. G. A Nectria disease of coffee in western Guatemala. Ann. Mo. Bot. 
Gard. 32: 287-296. 1 pl. 15 8S 1945. 

Herre, A. W. C. T. Some Arkansas lichens. Bryologist 48: 85-90. Je [S] 1945. 

Hesler, L. R. Notes on southern Appalachian fungi. VI. Jour. Tenn. Acad. 20: 
233-238. J1 [S] 1945. 

Hirschhorn, E. Algunos ecaracteres del carbon de la Caiia de Aztcar en la Argen 
tina (Ustilago scitaminea Sydow). Notas Mus. La Plata 8 [Bot. 39] 
23-29. f. 1-4. 25 F 1943. 

Hirschhorn, E. Dos nuevas Ustilaginéceas de la flora argentina. Notas Mus. 
La Plata 8 [ Bot. 43]: 167-177. f. 1-4. 7 Au 1943. 

Hirschhorn, E. Las especies de Sorosporium de la flora argentina. Rev. Mus. 
La Plata II. Bot. 3: 335-354. pl. 1-4 +f. 1-4. 17 N 1941. 

Hirschhorn, E. Nota critica sobre las especies de Urocystis de la Argentina. 
Notas Mus, La Plata 7 [ Bot. 36]: 81-92. pl. 1+/. 1-2. 12 Au 1942. 

Hirschhorn, E. Revision de las especies de Tilletia de la Argentina. Rev. Mus. 
La Plata II. Bot. 5: 1-20. pl. 1-3+/f. 1-3. 27 Mr 1942. 

Hirschhorn, E. Una especie de Ustilago nueva para la flora uruguaya (Ustilago 
microthelis Sydow). Notas Mus. La Plata 7 [ Bot. 35]: 21-26. f. 1-3. 5 My 
1942. 

Hirschhorn, E. Una Ustilagindcea nueva de la flora argentina (Ustilago chaco 
énsis). Notas Mus. La Plata 6 | Bot. 34]: 479-483. f. 1, 2. 11 D 1941. 
Hirt, R. R. & Lowe, J. L. Polyporus versicolor on Asiatic chestnut. Phyto 

pathology 35: 574, 575. f. 1. Jl 1945. 

Houston, B. R. Culture types and pathogenicity of isolates of Corticium solani. 
Phytopathology 35: 371-393. f. 1-6. Je 1945. 
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New names and new combinations are indicated by bold face type 


Absidia orchidis, 166; ramosus, 166 
Acacia modesta, 399 
Acenaphthene, effect 


567-570 


of on plant tissue, 


Acer pseudoplatanus, 151 

Achlya flagellata, 48, 51 

Achorion schoenleini, 171 

Achras balata, 554; calcicola, 561; chicle, 
561; duplicata, 554, sideroxylon, 
556; zapota, 551, 560; zapotilla, 551, 560 

Achyranthus aspera, 219 

Acrostichum alpinum 404; maranteae, 419; 

416: 408: 


555; 


septentrionale, 
velle a, 419 
Adanson, 52, 60-62 
Adiantum capillus-veneris, 402, 421; cauda- 
tum, 403, 421; pedatum, 402, 421, 497, 
501; venustum, 421, 422 
Aecidium desmium, 206; entebbense, 221; 
evansti, 221; phyllanthi, 207, 221; tubu- 
213; 


noniae-podocomae, 222 


thelypteris, 


losum, vanderystianum, 222; 


222; ver- 

Aerobacter aerogenes, 158, 161 

Agraulis brevifolia, 544 

Agrostis, a new section Microphyllae in, 
541; alopecuroides, 544; ampla, 542-544, 
546, 547; f. monolepis, 547; californica, 
542, 544; 541, 542, 544, 546; 
var. ampla, 542; var. californica, 542; 
var, monolepis, 541, 546; var. pacifica, 
542; hendersonii, 541, 547; inflata, 543, 
544, 546; kKennedyana, 543, 544, 547; 
microphylla, 543, 544, 546; var. hender- 
sonii, 543, 544, 547; var. intermedia, 
543, 544, 547; rossae, 542 

Aira hawaiiensis, 23; f. 


exarata, 


depauperata, 23; 
f. haleakalensis, 23; praecox, 23 

Albizzia grandibracteata, 215; lebbek, 216; 
procera, 216 

Alcaligenes fecalis, 158, 161, 163 

Alcornea cordifolia, 205 

Alectoria chalybeiformis, 163 

Allium cepa, 570-573; fistulosum, 571 

Amblystegiella confervoides, 516; subtilis, 
516 

Amblystegium juratzkanum, 516; serpens, 
516; varium, 516 

American botanical literature, 
114, 224, 335, 427, 483, 575 

Amphilophis insculpta, 209 

Anatomy of peach and cherry phloem, 137 

Andreaea rothia, 511 


index to, 
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ANDREWS, HENry N., Cytoplasmic hybrids 
in Penicillium notatum, 361 

Andropogon dummeri,. 209 

Angiopsora hansfordii, 206 

Anisolpidium ectocarpti, 47 

Anogramma leptophylla, 402 

515; minor, 515; 
rostratus, 515; rugelii, 515; tristis, 515; 
viticulosus, 515 

Antibacterial activity of fungi, 163 

Antibiotic activity of lichens, 157 

Antidesma venosa, 207 


Anomodon attenuatus, 


Arcytophyllum aristatum, 299; capitatum, 
299; thymifolium, 299 
Aristolochia reticulata, 
270 
a | 


Armillaria 


270; serpentaria, 

mellea, 169 

Artemisia maritima, 422 

Arundinella nepalensis, 218 

Ashbya gossypii, 166 

Aspidium angulare, 412; aristatum, 413; 
bakerianum, 412; brunonianum, 407; 
caryotideum, 413; drenatum, 413; filia- 
mas, 405; fimbriatum, 415; goggilodus, 
22; gongylodes, 22; luctuosum, 412; 

rufobarbatum, 412; 


marginatum, 406; 
tsus-simense, 412; 


squarrosum, 412; 
varians, 417 
Asplenium acrostichoides, 414; adiantum- 
nigrum, 417, 420; alternans, 417; cete- 
rach, 418; filix-femina var. attenuatum, 
415; dentigerum, 415; var. poly- 
sporum, 415; var. retusum, 415; fimbri- 
atum, 415; fontanum, 402, 417; lati- 
folium, 426; mackinnoni, 414; maximum, 
426; medonelli, 414; pekinense, 417; 
polypodioides, 415; rupicola, 414; ruta- 
402, 416; sarelii, 417; saulii, 
417; var. pekinense, 417; schimperi, 415; 
septentrionale, 402, 416; squamigerum, 
416; tenellum, 414; thelypteroides, 414; 
trichomanes, 402, 416; 417; 
viride, 402, 416 
Athyrium acrostichoides, 402, 414; cre- 
natum, 413, 416; var. glabratum, 416; 
filix-femina, 402, 414, 415; var. dentig- 
erum, 411, 415; var. retusum, 415; fim- 
briatum, 415; japonicum, 415; mackin- 
noni, 414; maximum, 426; medonelli, 
414, 416; nigripes, 414; pectinatum, 414; 
rupicola, 414; schimperi, 415; setiferum, 
401, 414; thelypteroides, 414 


var. 


muraria, 


varians, 
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At ichum 
mellatinm, 519: 
latum, 519 


519; var. 


519; 


angustatu m, 


plurila 
macmillani, undu 


Aulacomnium heterostichum, 513; palustre, 


oi4 


Be Cuius cereus, L58: 
subtil 8, 158—164 


mycoides, 158, 161; 


Bacterium tumefaciens, 565, 566 


Baeomyces aeruginosa, 163; placophyllus, 
163: roseus, 163 

BALDWIN, J. T., JR., 
Cruciferae—II. 


enworthia, 367 


Chromosomes of 


Cytogeography of Leavy 


Barbilophozia barbata, 508, 509 
Barbula unguiculata, 512 
BARRETT, Mary F., Ficus altissima, 394 
Bartramia pomiformis, 514 
Bassia albescens, 559 
Bauhinia fassoglensis, 208 
BEETLE, ALAN A., A new 
ph yllae in Agrostis, 541 


section Micro 

Bellevalia romana, 573 

SENTLEY, NANCY J., Glandular leaf hairs 
of oriental tobacco, 345 

Betula utilis, 399 

Blakea alternifolia, 390: 
bracteata, 386; brunnea, 387; calycosa, 
386; calyptrata, 388; var. latior, 388; 
clusiifolia, 387; cuatrecasii, 387; flori- 


andreana, 387: 


fera, 391; glandulosa, 386; intercepta, 
387; paleacea, 389, 390; pilosa, 391; 
platypoda, 390; podagrica, 388; pyzi 


danthus, 388; stellaris, 390; subconnata, 
388, 390; var. obtusa, 388; venosa, 389, 
390 
Blechnum radicans, 418 
Borreria laevis, 300; ocymoides, 300 
Sotanical literature, index to 
114, 224, 335, 427, 483, 575 
Bothriochloa decipiens, 211 


American, 


Botrychium, the shoot of, interpreted as a 
series of dichotomies, 491; boreale, 491, 
493; chamaeconium, 461; dissectum, 492, 
494, 496, 500, 501; var. obliquum, 458, 
492; lanceolatum var. angustisegmentum, 
491, 494, 502; 492, 
497, 498, 500; variations and origins of, 
454-462; lunaria, 425, 491-494, 497; var. 
minganense, 492; matricariaefolium, 493, 
494, 498, 500; subsp. typicum, 492; mul 


lanuginosum, 425, 


tifidum, 492, 494, 496, 500, 502; subsp. 


silaifolium, 492; typicum, 492, 


496; pumicola, 492; simplex, 492; var. 


subsp. 


compositum, 492; var. tenebrosum, 492; 


ternatum, 502; underwoodianum, 492, 
496; virginianum, 425, 454-462, 492, 
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496, 500, 502; subsp. typicum, 425: var. 
lanuginosum, 425 

Brachiaria platynota, 207 

Brachythecium acutum, 516; digastrum, 

516; 517: 


rutabulum, 517:  sale- 


516; oxyeladon, plumosum, 

rivulare . 517; 

brosum, 517; velutinum, 508, 517 

Brassica alboglabra, 569 

Brothers lla delicatula, 518: 

Bryhnia graminicolor, 517; 
517 

Bryophytes of Shenandoah National Park, 
Virginia, 506 

Bryum 


caespitosum, 513; 


recurvans, 518 


novae-angliae, 


513: 


capillare , 513 


argenteum, bimum, 513: 
Bumelia conferta, 558 
BURKHOLDER, PAUL R.., 

the antibiotic activity of lichens, 157 


Further studies on 


Calyptrella gracilis, 


473; littoralis, 473; 


robusta, 473: tristis, 473 

CAMP, W., 
development of new horticultural mate- 
rial, 1 

Campbellosphaera 


H., Vaccinium hybrids and the 


131, 132, 134 


obversa > 


Campylium chrysophyllum, 516; hispidu 


lum, 516; polygamum, 516; radicale, 516 
Candolle, A. P. de, 52 


Cardamine uniflora, 367, 369 


68, 69 


Cassia sieberiana, 216 


Cephaélis arillaris, 300; jamesonii, 296, 
300, 466, 470; 


Cephalosporium acremonium, 166 


tomentosa, 300 


Cephalozia connivens, 509 
Cephaloziella hampeana, 507, 509 
Ceratodon purpureus, 511 
Ceratostomella fimbriata, 166; ips, 166; 


microspora, 166; minuta, 166 


- montium, 
166; multiannulata, 166; 
166: 
aperda, 166 


obscura, 166; 


paradora, penicillata, 166; pice 


; pilifera, 166; pini, 166; 
pseudotsugae, 166; radicicola, 166; ros 
trocylindrica, 166, 179; 
ulmi, 166, 179 

Cerotelium deightonii, 207 ; dicentrae, 207; 
gossypii, 206 

Ceterach dalhousiae, 417, 
cinarum, 402, 418, 420 

Cetraria 161; 


nivalis, 


stenoceras, 166; 


418, 420: offi 


163; 


oakesiana, 


cucullata, 


163; 


junipe rina, 

islandica, 161: 
163 

Chalaropsis thielavioides, 166 

Chamberlainia acuminata, 517; biventrosa, 
508, 517; cyrtophylla, 517 

Cheilanthes albomarginata, 420; dalhousiae, 
420; farinosa, 421; var. albomarginata, 
420; var. dalhousiae, 420; fragrans, 420; 
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nitidula, 419; persica, 420; pteridioides, 

$02, 420; 419, 420; 

420 
Chiloseyphus 


subvillosa, szovitzii, 


pallescens, 508, 509; poly 
a. anthus, 508, 509; rivularis, 508, 509 
“4 Chomelia barbellata, 300 
Chromosomes of Cruciferae—I1. 
raphy of Leave nworthia, 567 
CHRYSLER, M. A., The shoot of Botrychium 
interpreted as a 
491; The variations and origin of Bo 
trychium 454 
Chrysophyllum, The North American spe- 
cies of, 191-204; angustifolium, 192, 201, 
203: 193; var. sphaerocar 
bicolor, 193, 197: 
201; 
193; 
var. pomiferum, 198; claraense, 
197; 


Cytogeog 


series of dichotomies, 


lanuginosum, 


argenteum, 
pum, 193; brachycalyz, 
brenesii, 193, 

cainito, 192, 
192, 
glabrum, 193; gona- 
; heterochroum, 201; hirsutum, 


198: mericanum, 193, 202, 203; 


200; brachystylum, 


” ~ 
197: 


196, caerule um, 
198; 
199; eggerst, 
vense, 200 
192, var. 
typicum, 202; 


203 : 


politum, 203; var. 
miragoaneum, 200: 
192 


palle SCENS, ~OO: 


202, 
montanum, 

199-201, 203, 204; 
var. picardae, 200; 
typicum, 200; 
193, 197; 
var. macrophyllum, 196, 197 ; pauciflorum, 
193, 197; 
195 ; 


34 olivaeforme, var. 
var. 
platyphyllum, 200 5 ~ var. 
palle scens, 200; panamense, 
var. krugti, 195; var. nervosum, 
picardae, 201; platyphyllum, 200; 
tepicense, 192, 198 
Chusquea scandens, 470 
Cinchona corymbosa, 468; lanceolata, 467; 
officinalis, 296, 301, 464; pitayensis, 296, 
301; and 
Ecuador, 464-471: 
464. 468, 469 
Cirriphyllum boscii, 


discovery distribution of in 


pubescens, 301, 305, 


517 
Citrus nobilis, 569 
Cladonia alpestris, 160; amaurocraea, 160; 
163; 160: 
borbonica, 163; boryi, 
160: 160, 162, 
7 163; capitata, 160, 162, 163; caroliniana, 
- 160; chlorophaea, 163; clavulifera, 163; 
160, 164: conista, 163; cris 
tatella, 160-164; eryptochlorophaea, 160, 
= 164; cyanipes, 160; deformis, 160; deli 


atlantica, basi 
160, 


caespiticia, 


apodocarpa, 
laris, 160; 


160: brevis, 


ji contocraea, 


.. cata, 163; fimbriata, 160; furcata, 163; 
glauca, 160, 163; gonecha, 160; gracilis 
var. choralia, 160; var. dilatata, 163; 
2. var. elongata, 163; grayi, 160, 162-164; 
incrassata, 160; macilenta, 160; mateo- 
cyatha, 163; meroclorophaea, 160; mitis, 
. 160, 161, 164; nemoxyna, 160; ochro- 
™ chlora, 163; papillaria, 160; pityrea, 
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160; pleurota, 160, 161; pyzxidata, 160; 


rangiferina, 163, 164; robbinsii, 160; 
santensis, 163; scabriuscula, 163; squa 
mosa, 160; var. denticollis, 163; strep- 
silis, 160, 162, 163; subcaryosa, 163; 
submitis, 160; subtenuis, 160; sylvatica, 
160, 161; turgida, 163; uneialis, 160, 


161; verticillata, 163 

Claudopus nidulans, 172, 179 

Claviceps purpurea, 163 

Clidemia crenulata, 479; epiphytica, 479; 

477; panamensis, 478; 
petiolata, 479; ramiflora var. colombiana, 
478; vallicola, 477 

Climacium americanum, 
514; kindbergii, 514 


Clitocybe illudens, 169, 170; investiens, 169 ; 


novemnervia, 


514; 


dendroides, 


tabescens, 169 
Clostridium we lehti, 158, 163 
the 


aconitifolius, 319 


Cnidoscolus, genus in Mexico, 319; 
331; albidus, 320; 

27; armatus, 320; 
chaya, 321, 322; 
chayamansa, 32, 322; elasticus, 319, 320, 
322, 323, 328; hernandezii, 323, 324, 333; 
jurgensenii, 324; liebmannii, 324; ma- 


299 


oe, 
angustide nes, 33, 326, 3 
calyculatus, 326; 


“ms 


crandrus, 324, 325; multilobus, 324, 325, 
327, 329, 334; orbiculatus, 325, 326; 
parviflorus, 325, 326; pringlei, 326, 327; 
rostratus, 328; souzae, 328; spinosus, 
320, 329, 330; tenuilobus, 319, 330; tepi 


quensis, 320, 323, 330-332; tomentosus, 
332, 333; tubulosus, 32, 41, 320; velu- 
tinus, 325, 333, 334 

Coccocypselum condalia, 302; uwmbellatum, 
302 

Coffea arabica, 302 

Colchicine, effect of on plant tissue, 563 

Collybia radicata, 168; velutipes, 168 

Commelina vogelii, 208 

Condaminea corymbosa, 302 

Coniogramme affinis, 419; fraxinea, 419 

Coniophora cerebella, 172; suffocata, 172, 
179 

Conocephalum conicum, 511 

Conostegia cuatrecasii, 473; 
474; rubiginosa, 473 


Coprinus radians, 168 


poeppigii, 


Cornus alba var. flaviramea, 223; asperi 
folia, 223; disciflora, 223; var. floccosa, 


223; f. floccosa, 223; drummondi, 223; 
f. priceae, 223; florida, 223; subsp. 


urbiniana, 223; var. urbiniana, 223; 
priceae, 223; stolonifera, 223; var. flavi- 
ramea, 223; f. baileyi, 223; f. flaviramea, 
223; urbiniana, 22: 
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Corticium abeuns, 170, 172, 180, 


LS7—-189; caeruleum, 169; 


; 


182-185, 
confluens, 169; 
conigenum, 172; cremoricolor, 168; galac 
tinum, 169; hydnans, 172, 180, 185, 186; 
lividum, 170, 172, 


salmonicolor, 168 


179: roseum, 169, 172: 


Corynula pilosa, 302 

Cotton, effect of on the 
Phycomyces spores, 76 

CROIZAT, 
in the United States, 312; History and 
nomenclature of the higher units of clas 


germination of 


LEON, ‘‘ Euphorbia chamaesyce’’ 


sification, 52 
CRONQUIST, ARTHUR, Studies in the Sapo 
taceae—I. The North American species 
of Chrysophyllum, 191; IV. The North 
American species of Manilkara, 550 
207 


418; 


Crossopsora antidesmiae-dioicae, 
Cryptogramma brunnoniana, 

418: stelleri, 402, 418 
CUMMINS, GEORGE B., Descriptions of trop 
VII, 205 


Cyanococcus cuthbertii, 5, 


crispa, 


ical rusts 


” 


] 
Cyclophorus porosus, 401, 424 
Cyclosorus gongylodes, 22 
Cycnoches chlorochilon, 214 
Cymbopogon confe rtiforus, 209: excavatus, 
209; giganteus, 209; martini, 209 
Cyrtomium caryotideum, 403, 413 
Cystopteris fragilis, 399, 402, 404; mon 
tana, 402, 404; retusa, 415 
Cytidia salicina, 168 
Cytoplasmic hybrids in Penicillium nota 
tum, 361 


Dactylina arctica, 163 
168 ; 

172: 
quercina, 172; unicolor, 168 

DARROW, GEORGE M.., hybrids 
and the development of new horticultural 
material, 1 

Datura stramonium, 254 


168; 


172; 


Daedalia ambigua, confragosa, 


heteromorpha, juniperina, 


Vaccinium 


Davallia pulchra, 413 

Davipson, Ross W., A _ survey of 
wood-destroying and other 
antibacterial activity, 165 


some 


fungi for 


Dermatocarpon miniatum, 163 

Dermatophytes, 171, 178 

Deschampsia australis, 23 ; hawaiiensis, 23 ; 
f. depauperata, 23; f. haleakalensis, 23 

VII, 205 


Descriptions of tropical rusts 


Dicranella heteromalla, 511; varia, 508, 
511 

Dicrano-weisia crispula, 508, 512 

Dicranum bonjeani, 512; flagellare, 512; 
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fulvum, 512; fuscescens, 512; montanum, 
512; rugosum, 512; scoparium, 512 
Dioclea reflexa, 219 
Diplazium fraxineum, 419; japonicum, 
415; maximum, 401, 426; polypodioides, 
415, 426; squamigerum, 413, 416 
Diphysium foliosum, 519 
, 158, 161 
Diplophyllum apiculatum, 510 
distribution of 
pitayensis in Eeuador, 464 
508, 511; pallidum, 511; 


Diplococeus pneumoniae 


Discovery and Cinchona 
Ditrichum lineare, 
pusillum, 511 

Drosophila melanogaster, 235 

Drummondia prorepens, 514 

Portulaca, Lu 
pinus, Fagara, Stenogyne, and Dubautia. 
Hawaiian plant studies 12, 22 

Dryopteris africana, 401, 409; 
407, 411; var. faleoneri, 407; blanfordii, 
405, 406; brunnea, 409, 426; brunoniana, 
407, 411: cochleata, 406: var. schim 
periana, 406; crenata, 407; dentata, 403, 


Dryopteris, Deschampsia, 


barbige ra, 


409; erubescens, 408; fiiliz-mas, 402, 
405, 406; var. odontoloma, 405; goggy 
lodus, 22, 23; gongylodes, 22, 23; hexa 


gonoptera, 401, 411; hirtipes, 401; var. 
atrata, 408; laterepens, 400, 409, 426; 
levingei, 409; linnaeana, 402, 410, 411; 
ludens, 403; 
401, 


odontoloma, 


macrocar pa, 401, 406; mar 

405, 406; moulmeinensis, 
405; paleacea, 405; 
penangiana, 408; phe 


ginata, 
408 : 
parasitica, 409; 


gopteris, 402, 410; prolifera, 401, 403, 
409; punctata, 411; ramosa, 405, 406; 
rampans, 403, 408; repens, 401, 408; 


robertiana, 402, 410, 411; rosthornii, 404, 
405: 401, 406; 
dentata, 406; subpubescens, 409; thelyp 
teris, 402, 408 

Dubautia, 22; plantaginea, 


schimperiana, serrato 


26-28; var. 
angustifolia, 26, 28, 29; var. chamissonii, 
26, 30; var. glandulosa, 30; var. pauoa- 
ensis, 30; var. strigosa, 30; var. typica, 
26, 30 

DwYeER, JOHN D., The taxonomy of the 
genus Sauvagesia (Ochnaceae), 521 


Echinodonta tinctorum, 169 
Eeuador, 
Rubiaceae from, 295 
Effect of cotton on the 
Phycomyces spores, 76 


Cinchona pitayensis in, 464; 


germination of 
Effect of colchicine and acenaphthene in 


combination with x-rays on plant tissue 
I. Introduction, 563 


um, 
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Elaeagnus utilis, 302 

Encalypta streptocarpa, 512 

Endoconidiophora adiposa, 166; caerules 
cens, 166 

Entodon’  brevisetis, 517: cladorrhizans, 
517: seductriz, 517 

Epidermophyton inguinale, 171, 178 

Equisetum arvense, 425; debile, 425, 426; 
ramosissimum, 425, 426 

Escherichia coli, 158, 161, 163, 165-189 

Espeletia hartwigiana, 466 

Estimates of the minimum numbers of 
genes differentiating several taxonomic 
categories in the genus Solidago, 235 

‘*Euphorbia chamaesyce’’ in the United 
States, 312 

Euphorbia callitrichoides, 317; chamaesyce, 
312-317; var. canescens, 315; humifusa, 
316; milii, 313; portulacoides, 317; pros- 
ata, 312-317; thymifolia, 315 

Eurhynchium hians, 517; rusciforme, 517; 
serrulatum, 517; strigosum, 517; var. 
praecox, 517 

EvANS, ALEXANDER W., Further studies on 
the antibiotie activity of lichens, 157 

Evernia vulpina, 163 

Exidia glandulosa, 168 

Fagara, 22; dipetala var. geminicarpa, 24; 
mauiensis var. anceps f. petiolulata, 25 

Faramea coerulescens, 302; maynensis, 302 ; 
oblongifolia, 302 

FASSETT, NORMAN C., Juniperus virginiana, 
J. horizontalis, and J. scopulorwum—II1. 
Possible hybridization of J. horizontalis 
and J. secopulorum, 42; IV. Hybrid 
swarms of J. virginiana and J. horizon 
talis, 379; V. Taxonomic treatment, 480 

Favolus canadensis, 168 

Ferns of Kashmir, 399 

Ficus altissima, 394-398; var. fergusonii, 
397, 398; var. laccifera, 394, 397; f. 
laccifera, 394; bengalensis, 394, 395, 
397, 398; capensis, 207; indica, 394, 397; 
laccifera, 394, 396-398; peguensis, 394, 
397, 398; varenga, 394, 397, 398; varie- 
gatus, 207 

Filix montana, 404 

Fissidens adiantoides, 511; cristatus, 511; 
minutulus, 511; osmundioides, 511; sub 
basilaris, 511; tawxifolius, 511; viridulus, 
508 

Fistulina hepatica, 172 

Flammula alnicola, 172, 179 

Fomes annosus, 172, 180; aplanatus, 171, 
72; calkinsii, 168; clelandii, 169; con- 
chatus, 169; connatus, 168; densus, 168; 
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everhartii, 168; extensus, 169; ferrugino- 
sus, 172; fometarius, 168; fraxineus, 168; 
fraxinophilus, 172, 173; fulvus, 169, 170; 
geotropus, 169; igniarius, 168; var. 
laevigatus, 168; var. populinus, 169; 
juniperinus, 173, 180, 187; lobatus, 169; 
marmoratus, 169; meliae, 173; officinalis, 
173; pini, 173; var. abietis, 173; pinicola, 
173; pomaceus, 169, 170; ribis, 173, 180- 
182, 187; rimosus, 168, 169; robustus, 
168; var. tsugina, 168; roseus, 173; 
scutellatus, 169; subroseus, 173; tenuis, 
173; torulosus, 168; ulmarius, 179; ungu- 
latus, 173 

Fontinalis novae-angliae, 514 

Fraxinus excelsior, 151 

Frullania asagrayana, 510; brittoniae, 510; 
eboracensis, 510; riparia, 510 

FULLING, EpMUND H., Thomas Jefferson. 
His interest in plant life as revealed in 
his writings—II, 248 

Further studies on the antibiotic activity of 
lichens, 157 

Fusarium avenaceum, 166 


Galium aparine, 303; canescens, 303; pili 
ferum, 303; tetraplazium, 303 

Ganoderma sp., 173 

Gastridium lendigerum, 547 

Gaylussacia brachycera, 10 

Genus Cnidoscolus in Mexico: new species 
and critical notes, 319 

Genus Jatropha in America: principal in- 
trageneric groups, 271 

Gibberella saubinetti, 166; zeae, 166 

Glandular leaf-hairs of oriental tobacco, 
345 

GLEASON, H. A., On Blakea and Topobea, 
385; Some Melastomaceae of Colombia, 
472 

Gomozia granadensis, 303 

Gomphosphaeria lacustris, 246 

Goniophlebium lachnopus, 423; micro- 
rhizoma, 422; argutum, 42: 

Goniopteris lineata, 408; prolifera, 409 

Gonzalagunia cornifolia, 303; dependens, 
304; runis, 304; soraria, 304 

GoopWIN, RicHARD H., Estimates of the 
minimum numbers of genes differentiat 
ing several taxonomic categories in the 
genus Solidago, 235 

Gossypium acuminatum, 206 

Grammitus vestita, 418 

Grimmia alpicola var. rivularis, 512; apo 
carpa, 513; var. conferta, 513; var. 
gracilis, 513; pilifera, 513 

Grosmannia serpens, 166 
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Guettarda hirsuta, 304; sabiceoides, 304 Irpex cinnamomeus, 174; mollis, 174, 180, 
Gymnocarpium dryopteris, 410; remotum, 186, 187, 189 
410: robertianum, 410, 411 Isertia alba, 305; pittieri, 305 
Gymnogramma aurita var. levingei, 409; Ithyphallus sp., 174 
javanica, 418: le plophylla, 402; levingei, 
409: totta, 409; vestita, 418 Jamesoniella autumnalis, 510 
Gymnopteris vestita, 418 Jasmineum pauciflorum, 218 
Jatropha, The genus in America, 271; 
Hamelia patens, 304; pedicellata, 304 acerifolia, 292: aconitifolia, 319; acumi 
Hawaiian plant studies, 22 nata, 274, 292; alamani, 33, 35, 288, 289, 
Hedwigia ciliata, 514 292; andrieuxii, 276, 278, 283, 284, 292; 
Hemarthria uncinata, 211 angustifolia, 274, 292, 293; antisiphili- 
Hemidictyum ceterach, 418 tica, 292; arizonica, 292; augusti, 276- 
Hemidiodia ocimifolia, 304 278, 292: berlandieri, 32, 276, 277, 292: 
Hemionitis prolifera, 409 berterii, 292; bornmiilleri, 280, 292: 
HERVEY, ANNETTE, A survey of some wood brachypoda, 280, 281, 292; breviloba, 
destroying and other fungi for antibac 280, 292; canescens, 289, 292; capensis, 
terial activity, 165 274; cardiophylla, 33, 288, 291, 292; 
Heterophyllum haldanianum, 518 cathartica, 32, 272, 277, 292; catingae, 
Hillia parasitica, 304 291, 292; cercidiphylla, 292; ciliata, 35, 
Hirneola sp, 173 36, 41, 276-279, 288, 289, 292, 293; 
History and nomenclature of the higher cinerea, 33, 36, 286-289, 292, 293; cla 
units of classification, 52 vuligera, 280, 282, 293; coccinea, 293; 
Hoffmannia ecuatoriana, 305; sprucet, 305 cordata, 33, 35, 37, 272, 288, 290, 291, 
Homomallium adnatum, 518 293; cuneata, 36, 286, 287, 293; cunei 
Hyacinthus orientalis, 571 folia, 293; curcas, 33, 35, 271-273, 278, 
Hydnum abietis, 173, 180, 186; caput-ursi, 283-285, 292-294; var. rufa, 272, 284; 
174; chrysocomum, 168; coralloides, 169, decipiens, 293; dioica, 36, 37, 41, 286, 
170; erinaceus, 169, 170; ochraceum, 290-293; var. graminea, 36, 39, 287; var. 
168; pulcherrimum, 168; scheidermayert, sessiliflora, 36, 37, 41, - dissecta, 
174, 179; septentrionale, 174, 180, 184, 280, 281, 293; divaricata, 273, 286, 293; 
L186 divergens, 293; diversifolia, 274, 275, 
Hydrastis canadensis, 270 293; edulis, 36, 37, 41, 292, 293; elegans, 
Hygroamblystegium fluviatile, 516; var. 293; elliptica, 280, 281, 293; excisa, 272, 
ovatum, 516; irriguum, 516; var. spint 280, 293; flabellifolia, 293; flavovirens, 
folium, 516; orthocladon, 516 280, 281, 293; fremontioides, 285, 286, 
Hygrohypnum dilatatum, 516; eugyrium, 293 ; gaumeri, 275, 285, 286, 293; glauca, 
516 293; glaucovirens, 274, 275, 293; gossypi 
Hylocomnium brevirostre, 519; splendens, folia, 40, 273, 275, 278, 279, 281, 282, 
519: wmbratum, 508 293, 294; var. elegans, 32; grandifrons, 
Hymenochaete agglutinans, 169; corrugata, 35, 41, 293; grossidentata, 276, 277, 293; 
174, 179; curtisii, 169; rubiginosa, 169, guaraniticia, 280, 293; harmsiana, 290, 
174, 179; tabacina, 174 293; hastata, 33, 273-275, 293; hernan 
Hyparrhenia rufa, 209 diaefolia, 33, 286, 293, 294; hernandi 
Hypnum arcuatum, 518; cupressiforme, folia, 273; heterophylla, 33, 41, 293; 
518; curvifolium, 518; fertile, 518; im hieronymi, 276, 277, 293; hippocastani 
ponens, 518; molluscum, 518; pallescens, folia, 281, 293; hoffmanniae, 35, 276, 
508, 518; reptile, 518 277, 293; humboldtiana, 35, 41, 272, 277, 
Hypholoma sublateritium, 174 293, 294; induta, 280, 281, 293; integer 
Hypolepis punctata, 411 rima, 33, 272, 274, 275, 278, 292-294. 
intercedens, 281, 293; intermedia, 280, 
Index to American botanical literature, 293; isabelli, 280, 281, 292, 293; var. 
114, 224, 335, 427, 483, 575 antisiphilitica, 280; jacquini, 293; jur 
Indigofera arrecta, 216 gensenti, 319, 324; katharinae, 280, 293; 
Inheritanee of orange and yellow flower lacerti, 293; liebmannii, 319, 324; loe 
color in Nemesia strumosa, 435 flingti, 293; longipedunculata, 35, 276, 
Inula acervata, 221 293; luxurians, 293: macrantha, 271, 








re 1945] INDEX TO 


O7K_9OF7F vd orr 


80, 275-277, 279, 293; macrocarpa, 276, 277 


; 


279, 293; macrorhiza, 279, 281, 292, 293; 


ai, aVay ae 


var. septemfida, 292; malacophylla, 287, 
288, 290; malmeana, 281, 293; martinsii, 


276, 293: minor, 275, 293; mitis, 293: 


or" 


mollissima, 279, 293, 294; moluensis, 33, 
$1, 275, 293; multifida, 32, 273, 276, 277, 


ao, of/d, of 

Ll: 293: multiflora, 276, 293: multiloba, 
ni 324; mutabilis, 276, 277, 293; neopauci- 
39. flora, 37, 286, 287, 290, 293, 294; nudi 
> « caulis, 276, 277, 293; octandra, 41; offi- 
li cinalis, 293; olivacea, 32, 35, 41, 293; 
R opifera, 293; ortygae, 286, 288, 290, 293; 
>. pachypoda, 276, 277, 279, 293; palmata, 
> « 39, 41; palmatifolia, 291, 293; palustris, 
a, 293; panduraefolia, 274, 275, 294; papy 
3, rifera, 276, 277, 294; pauciflora, 274, 
D 275, 294; paxti, 274, 293, 294; pedanti- 
e, partita, 281, 282, 294; peiranoi, 280, 294; 
5, peltata, 34, 41, 276, 277, 294; platani- 
S : folia, 278, 290, 294; platyphylla, 32, 34, 
1 286, 294; podagrica, 32, 34, 276, 277, 
: 294; pohliana, 276, 277, 279, 294; por- 
¥ toricensis, 294; prunifolia, 274; pseudo 
i curcas, 282, 284, 294; puncticulata, 280, 
3. 294; purpurea, 280, 281, 294; quinque- 
. loba, 40, 41; ribifolia, 280, 281, 294; 
5. ricinifolia, 276, 277, 279, 294; rigidifolia, 
r 280, 294; riojae, 286, 288, 291, 294; 
, robertii, 277, 294; rufescens, 287, 294; 


spathulata, 36, 37, 41, 290, 294; var. 
genuina, 37; var. sessiliflora, 33, 37; 
standleyi, 286, 288, 291, 294; staphys- 
agrifolia, 294; stigmatosa, 291, 294; 
sympetala, 286, 287, 291, 294; tacum 
bensis, 281, 294; tepiquensis, 331; thyr- 
santha, 280, 281, 294; transtens, 280, 
281, 294: triloba, 39-41; tubulosa, 40; 
var. quinqueloba, 40; var. septemloba, 


yor 


; 40; tupifolia, 274, 275, 294; unicostata, 
: 274; variegata, 274; variifolia, 274; 
vernicosa, 288, 291, 294; villosa, 294; 
weberbaueri, 35, 276, 277, 294; wedeliana, 
276, 277, 279, 294; yucatanensis, 35, 41, 
294 
Jatrophas of Cervantes and of the Sessé 
and Mocifio herbarium, 31 
| Jaume-St. Hilaire, 52, 69-71 
Jefferson, Thomas, 248 
Jeffersonia, 269; binata, 270; diphylla, 270 
Joosia pulcherrima, 305 
| Jubula pennsylvanica, 510 


Or 


Juglans alba, 2 





; pecan, 253; paccan, 253 
Juniperus communis var. depressa, 43; 
horizontalis, 42, 43, 45, 46, 379-383, 480 
$82; lucayana, 482; sabina var. procum 
bens, 46; scopulorum, 42-46, 379-384, 
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480-482; var. columnaris, 480-482; var. 
patens, 44-46, 480-482; silicicola, 482: 
virginiana, 45, 46, 379-384, 480-482; 
var. ambigens, 380-383, 480-482: var. 
crebra, 480-482 

Juniperus virginiana, J. horizontalis, and 
J. scopulorum—III. Possible hybridiza- 
tion of J. horizontalis and J. scopulorum, 
42; IV. Hybrid swarms of J. virginiana 
and J. horizontalis, 379; V. Taxonomic 
treatment, 480 

Jussieu, Antoine Laurent de, 64, 65 
nard de, 65 


: Ber- 


KARLING, JOHN 8., Rhizidiomyces hirsutus 
sp. nov., a hairy anisochytrid from Bra- 
zil, 47 

Kashmir, The ferns of, 399 


Kuehneola desmium, 206; gossypii, 206 


Lactobacillus casei, 158, 163 

Ladenbergia macrocarpa, 305; magnifolia, 
305 

Lamarck, 52, 63, 64 

Lastrea atrata, 408; barbigera, 407; bruno- 
niana, 407; crenata, 407; falconeri, 407; 
filiz-mas var. elongata, 406; var. odonto- 
loma, 406; var. parallelogramma, 404; 
var. schimperiana, 406; var. serrato-den- 
tata, 406; hirtipes, 408; odontoloma, 
405; thelypteris, 408 

Leavenworthia, ecytogeography of, 367; 
aurea, 367-369, 373-377; michauzii, 367, 
369; stylosa, 368-370, 372-377; torulosa, 
367-373, 375, 377; uniflora, 367, 368, 
370, 373, 375-377 

Leitgebia imthurnia, 52! 

Lejeunea cavifolia, 511; patens, 511 

Lentinus lepidius, 169, 170; tigrinus, 168; 
villosa, 168 

Lenzites betulina, 168; trabea, 168-170; 
saepiaria, 170, 174 

Lepiota naucina, 174, 180, 186, 187 

Lepisorus loriformis, 42: 

Leptodictyum trichopodium var. kochii, 516 

Leptogramme totta, 409 

Leptostegia lucida, 421 

Leskea obscura, 515; polycarpa, 515 

Leucobryum albidum, 512; glaucum, 512 

Leucodon brachypus, 514; julaceus f. fla 
gelliferus, 514; seciuroides, 514; tricho 
mitrium, 515 

Leucolejeunea clypeata, 511 

Leucostegia pulchra, 401, 413 

LEVINE, MICHAEL, The effect of colchicine 
and acenaphthene in combination with 
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x-rays on plant tissue—I. Introduction, Marsilia erosa, 425; minuta, 425: natans, 
563 425 
Lichens, further studies on antibiotic activ Marsupella emarginata, 510 
ity of, 157 McVaAue@H, Rogers, The genus Jatropha in 
LINDEGREN, CARL C., Cytoplasmic hybrids America: principal intragenerie groups, 
in Penicillium notatum, 361 271; The Jatrophas of Cervantes and of 
Lindley, 52, 70 the Sessé and Mocifio herbarium, 31 
Linnaeus, 52, 54—63 Melandryum viscosum, 349 
Lippia asperifolia, 221; berlandieri, 222 Melastomaceae of Colombia, 472 
Lobaria pulmonaria, 163 Melinis tenuissima, 206 
Lophocolea bidentata, 509; heterophylla, Mentha piperita, 350 
509: minor, 507, 509 Merrillesphae ra carteri, 132 
Loureira cuneifolia, 37; glandulosa, 290 Merulius confluens, 169; niveus, 168; 
LUNDELL, Cyrus LONGWoRTH, The genus tremellosus, 168 
Cnidoscolus in Mexico; new species and Metzgeria conjugata, 511; crassipilis, 511 
critical notes, 319 METZNER, JEROME, A morphological and 
Lupinus, 22; albus, 571; var. termis, 24 cytological study of a new form of Vol 
Lycoperdon gemmatum, 169; pyriforme, vor—lI, 86; II, 121 
169 Miconia axinaeoides, 476; barbinervis, 477; 
Lycopersicum esculentum, 571; pimpinelli blakeaefolia, 475; calcarata, 474; cen- 
folium, 571 tronioides, 475, 476; clavistyla, 477; 
Lycopodium sanguinolentum, 426; selago, compacta, 477; dolichorrhyncha, 477; 
426: f. anqustinum, 426 gracilis, 476; lanata, 477; marginata, 
Lygodium japonicum, 424 476; megalantha, 476; pilgeriana, 477; 
platypoda, 476; ruficalyx, 477; semota, 
MA, ROBERTA, A survey of some wood-de 477: ste llige ra, 477; stipitata, 476: 
stroying and other fungi for antibac transversa, 475 
terial activity, 165 Microlepidozia sylvatica, 509 
Macrocnemum sprucei, 306 Microlepis wilfordii, 413 
Manetta echitidea, 306; evenia, 306; flex Microsporum canis, 178; felineum, 171; 
ilis, 306; pichinchensis, 306; racemosa, gypseum, 171 
306; recurva, 306; skutchii, 306; trianae, Mimena holwayi, 216 
306 Morchella esculenta, 166, 168 
Manihot aesculifolia, 39; fetida, 32, 34,40; Morphological and cytological study of a 
palmata, 39 new form of Volvox—lI, 86; II, 121 
Manilkara, The North American species of, Mozinna canescens, 290; cordata, 290; ses 
550; albescens, 553, 558; bidentata, 551, siliflora, 37; spathulata, 36, 37, 282, 285; 
552, 554: breviloba, 560; calcicola, 561; var. sessiliflora, 37 
var. columbiana, 561; calderonii, 560; Mucuna urens, 219 
chicle, 553, 561; conzattii, 560; darien- Mimusops albescens, 559; azulensis, 559; 
ensis, 553; duplicata, 554; emarginata, balata, 554; var. domingensis, 553; var. 
551, 553, 556, 558; subsp. haitensis, 558 ; sieberi, 553; bidentata, 553, 554; cama 
subsp. jaimiqui, 557-559; subsp. typica, gueyensis, 557; darienensis, 553; dupli 
557; subsp. wrightiana, 557; excisa, 552, cata, 554; excisa, 555; floridana, 557; 
555; gaumeri, 560; gonavensis, 553, 562; gonavensis, 561; grisebachii, 557; jaimi 
grisebachii, 557, 558; howardii, 557; qui, 557; jamaicensis, 556; kaukii, 550; 
; jaimiqui, 557; mayarensis, 553, 558, 559; mayarensis, 558; nitida, 553; parviflora, 
meridionalis, 551, 553, 560; var. carib- 557; pleeana, 554; riedleana, 553; sidero- 
bensis, 560; var. meridionalis, 560; rylon, 556; sieberi, 553, 557; wrighteana, 
/ nitida, 553; pleeana, 552, 554; riedleana, 557 
| 553; rojasii, 560; sideroxylon, 553, 555, Mniobryum albicans, 513 
556; sapodilla, 552; spectabilis, 552, 555; Mnium affine, 513; cuspidatum, 513; hor 
: staminodella, 551, 553, 560; striata, 560; num, 513; marginatum, 513; ortho 
tabogaensis, 560; wrightiana, 557; zapo- rhynchum, 508, 513; punctatum, 513; 


tilla, 551, 553, 556, 560 stellare, 513 


Manisurus altissima, 211 Muriea albescens, 559; eyerdamii, 559 
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Necker, 52, 66 

Neckera pennata, 515 

Nemesia compacta, 436; grandiflora, 436; 
strumosa, 435-452; inheritance of orange 
and yellow flower color in, 435; strumosa 
suttoni, 436; versicolor, 436 

Nephrodium aristatum, 413; var. affine, 
413; barbigerum, 407; blanfordii, 405; 
brunonianum, 407; costatum, 408; fal- 
coneri, 407; filix-mas, 405; var. elonga- 
tum, 406; var. fibrillosum, 404; var. 
marginatum, 406; var. normale, 405; 
var. schimperianum, 406; hirtipes, 408; 
kingitt, 406; marginatum, 406; molle, 
409; odontoloma, 405; prolixum, 408; 
rampans, 405; remotum, 405; repens, 
408; rigidum, 405; rosthornii, 404; 
schimperianum, 406; serrato-dentatum, 
406 

Nephromopsis ciliaris, 163 

Nertera depressa, 303 

Neurospora crassa, 166; sitophila, 166 

New combinations in Cornus, 223 

New section Microphyllae in Agrostis, 541 

Nicotiana, 345-360; alata, 438; glauca, 
566; langsdorfii, 438 

Niphobolus fissus, 424; porosus, 424 

Notholaena marantae, 401, 402, 419; per 
sica, 420; vellea, 401, 402, 419 

Nowellia curvifolia, 509 


Odontoschisma denudatum, 509 

Olea cuspidata, 399 

Omphalia campanella, 174 

On Blakea and Topobea, 385 

Onychium contiguum, 421; japonicum var. 
lucidum, 421; var. multisectum, 421; 
lucidum, 421 

Ophiobolus oryzinus, 166 

Ophioglossum engelmanni, 497, 501; fibro 
sum, 498; japonicum, 424; vulgatum, 
425 

Ophiostoma catonianum, 166 

Orthotrichum ohioense, 514; speciosum, 514 

Osmunda_ claytoniana, 402, 411, 424; 
lunaria, 425; regalis, 402; virginiana, 
425 

Ossaea resinosa, 478 

Oxalis violacea, 371 

Oxycoccus macrocarpus, 1 


Palicourea angustifolia, 306; balnearia, 
307; calantha, 307; caldasiana, 307; 
calothyrsus, 307; chimboracensis, 307; 
crocea, 307; egena, 307; flavescens, 307; 
guianensis, 307; holmgrenii, 307; hospi- 
talis, 307; huigrensis, 308; kalbreyeri, 


- 
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308; lasiantha, 308; levis, 308; lugubris, 
308; oreadium, 308; pasti, 308 

Panicum deustum, 207 

Panus laevis, 168; rudis, 168; stipticus, 
174; strigosus, 168 

Paraleucobryum longifolium, 512 

Parmelia caperata, 161; cladonia, 163; 
conspersa, 163; physodes, 161-164; ru- 
decta, 163 

Paspalum commersonii, 212; dilatum, 212; 
orbiculare, 212 

Pazgillus involutus, 174 

Pelargonium zonale, 566 

Pellaea gracilis, 418; hastata, 419; niti- 
dula, 419; stelleri, 418 

Peltigera variolosa, 163 

Penicillium luteum, 361; notatum, 165, 
179, 182-184, 188, 189, 361-365 

Peniophora _allescheri, 168; cinerea, 169, 
170; coccineofulva, 169; gigantea, 168; 
incarnata, 169, 170; nuda, 169; pubera, 
168 

Pennisetum polystachyum, 206 

Phacopsora apoda, 206; desmium, 206; 
greweae, 206, 210, 211; hansfordii, 205; 
stereospermi, 205 

Phegopteris distans, 426; erubescens, 408; 
hexagonoptera, 411; punctata, 411; ro- 
bertiana, 410; vulgaris, 410 

Philonotis americana, 514; fontana, 514 

Phymatodes stracheyi, 423 

Phlebia strigosozonata, 180, 186 

Pholiota adiposa, 166, 168; aeruginosa, 
175; aurivella, 168; limonella, 168; lutea, 
169; spectabilis, 168, 169 

Phragmopyxis leonensis, 216, 217 

Phycomyces blakesleeanus, 76-85, 

Phyllanthus discoideus, 207, 221 

Physcia sp., 163 

Physcomitrium turbinatum, 513 

Phytophthora cinnamomi, 166 

Pinus excelsa, 399; longifolia, 399, 422 

Pistia stratiotes, 87 

Pisum sativum, 573 

Plagiochila ludoviciana, 508, 510 

Plagiothecium denticulatum, 517; deplana- 
tum, 517; elegans, 518; laetum, 518; 
muellerianum, 518; roseanum, 518; syl- 
vaticum, 518; turfaceum, 518 

Plectocolea crenulata, 510 

Pleopeltis clathrata, 424; membranacea, 
423; stewartii, 42: 

Pleurotus corticatus, 168; griseus, 175, 180- 
189; ostreatus, 168; sapidus, 168; ul- 
marius, 168 

Pleurozium schreberi, 516 

Podophyllum diphyllum, 270 


166 
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Pogonatum pensilvanicum, 519 
Pohlia cruda, 513: nutans, 513 


Polycodium melanocarpum, 2; stamineum, 


Polypodium aculeatum, 412; africanum, 

409; argutum, 401, 423; aristatum, 413; 
brunneum, 426: calcareum, 410: clath 
ratum, 423, 424; crenatum, 407: den 
tatum, 409; dentigerum, 415; distans, 
426; erubescens, 408; excavatum, 423, 
$24; filix-femina, 414; filix-mas, 405; 
fontanum, 417; fragile, 414; fragrans, 
420; hexagonopterum, 411; lachnopus, 
401, 423; latirepens, 400, 409; lineare, 
402; var. loriforme, 423: var. steniste 
423; lineatum, 406; lonchitis, 411; lori 
forme, 402, 423, 424; membranaceum, 
403, 423: microrhizoma, 401, 422: mon 


tanum, 404; phegopteris, 410; porosum, 
424; proliferum, 409; pteridioides, 420; 
punctatum, 411; robertianum, 410; ste 
wartti, 423; stracheyi, 401, 423 

Polypogon alopecuroides, 544; monspelien 
sis var. monolepis, 544 

Polyporus abietinus, 168; albellus, 175, 
180; alboluteus, 175: adustus, 168: an 
ceps, 168, 188; arcularius, 168; bal 
sameus, 175; berkeleyi, 168; betulinus, 
175; biformis, 175, 180; borealis, 169; 
brumalis, 168; cinnebarinus, 168: cir 
cinatus, 169; compactus 169; cristatus, 
169; croceus, 169: curtisii, 169: cuticu- 
laris, 168; delectans, 175, 180; dichrous, 
168; distortus, 168; dryadeus, 168; 
dryophilus, 168; var. vulpinus, 169; 
durescens, 175; ectypus, 168; fibrillosus, 
168; fissilis, 168; fragilis, 175; fron- 
dosus, 168; fumidiceps, 175; fumosus, 
168; galactinus, 175; giganteus, 175, 
180, 187; gilvus, 168; glomeratus, 168; 
graveolens, 168; guttulatus, 175;  hir- 
sutus, 168; hispidus, 168; hydnoides, 
168; immitus, 175; lucidus, 168: ludo- 
vicianus, 169; mutabilis, 168; obtusus, 
175, 180; oregonensis, 169; osseus, 169; 
palustris, 176; pargamenus, 168, 169; 
picipes, 168; pinsitus, 168; pubescens, 
168; radiatus, 176, 180; resinosus, 168, 
176, 180; robiniophilus, 168; rutilans, 
168; schweinitzii, 169, 170, 176, 180; 
spraguet, 169, 170; spumeus, 168; var. 
malicola, 168; squamosus, 168; subcar- 
tilagineus, 176; subectypus, 168; sul 
phureus, 169; supinus, 168; tenuis, 168; 
texanus, 168; trabeus, 176, 180; tuber- 
aster, 169; tuckahoe, 169; tulipiferus, 
176, 179: varius, 169; velutinus, 168; 


versicolor, 166, 168; volvatus, 169; vul 
pinus, 176, 179; zonalis, 168; zonatus, 
168 

Polystichum aculeatum, 402, 412, 413; 
var. rufobarbatum, 412; angulare, 412, 
413; aristatum, 401, 413; bakerianum, 
412; falcatum, 413; subsp. caryotideum, 
413; lachenense, 411; lonchitis, 411: 
prescottianum, 411, 412; var. baker 
ianum, 412; squarrosum, 412; thomsoni, 
411, 412; tsus-simense, 412 

Polytrichum commune, 519; juniperinum, 
519; ohioense, 519; piliferum, 508, 519 

Porella pinnata, 510; platyphylloidea, 510 

Porotrichum alleghaniense, 514 

Poria ambigua, 168; andersonii, 169; car 
bonica, 169, 170: cocos, 176: colorea, 
176; corticola, 176, 180, 182, 183, 187, 
188; ferrea, 176; ferruginea-fusca, 176, 
180, 187; ferruginosa, 168, 169; incras 
sata, 176, 179, 189; inermis, 168; inflata, 
169; luteofibriata, 170, 171, 176; micro 
scopora, 177; mutans, 168; nigra, 177; 
nigrescens, 168; obliqua, 168; prunicola, 
168, 169; punctata, 169; sequoiae, 177, 
180; spiculosa, 168; subacida, 177, 180, 
183, 184, 187, 188; tenuis, 177, 181, 182, 
184, 187, 188; vaillantii, 177; vaporaria, 
177; weiriit, 168, 177; xrantha, 177 

Portulaca, 22; cyanosperma, 24 

Posoqueria latifolia, 309 

Prosinerpis panamensis, 478 

Proteus vulgaris, 158, 161, 163 

Prunus avium, 137, 149-156;mahaleb, 149; 
pennsylvanica, 149; persica, 137-151, 
155, 156; serotina, 149; virginiana, 149 

Psychotria brachiata, 309; bullatifolia, 
309; cuspidata, 309; hartwegiana, 309; 
hirta, 309; jamesoniana, 309; lateriflora, 
309; macrophylla, 309; patens, 309; 
pilosa, 309; recordiana, 309; rimbachii, 
309; rufescens, 309; tenuifolia, 309 

Pteridium aquilinum, 402; var. wighti 
anum, 422 

Pteris aquilina, 422; biaurita, 422; var. 
quadriaurita, 422; calomelanos, 419; 
cretica, 402, 422; excelsa, 422; farinosa, 
421; hastata, 419; longifolia, 402, 422; 
nitidula, 419; quadriaurita, 422; stelleri, 
418; vittata, 422 

Ptilanthus, 472; scandens, 472 

Ptilidium ciliare, 507, 509; pulcherrimum, 
509 

Ptychogaster cubensis, 168; rubescens, 177 

Puccinia andropogonicola, 209, 211; andro 
pogonis-micranthi, 211; cacao, 211; cara 
casana, 213: cesatii, 209; chaetochloae, 





1945) INDEX TO 


212; dolosa, 212; dolosoides, 209-212; 
incompleta, 209; kampalensis, 211; ken- 
morensis, 209, 211; minussensis, 214; 
var. africana, 213; nakanishikii, 209; 
paspalina, 211, 212, 217; penniseti, 213; 
propinqua, 209; scleriae, 213; steno- 
taphri, 213; substriata, 212 

Pucciniosira deightonii, 218 

Pylaisia intricata, 511; selwynii, 511 

Pythiomorpha gonapodyides, 166 

Pythium butleri, 166; helicoides, 166 


Quercus incana, 406 


Radula complanata, 510; obconica, 510 

Radulum orbiculare, 177, 180, 186, 187 

Ravenellii bottomleyae, 215; hansfordii, 
214, 215; laevioides, 215; maranguensis, 
211, 215 

Reboulia hemisphaerica, 511 

Relbunium ciliatum, 310; hirsutum, 310: 
hypocarpeum, 311; nitidum, 311 

Remijia pedunculata, 464 

Report of some recent collections of 
Rubiaceae from Eeuador, 295 

Rhacomitrium heterostichum var. graciles 
cens, 508, 513 

Rhabdoweisia denticulata, 512 

Rhizidiomyces apophysatus, 47, 48; bivel 
latus, 47, 48, 50; hansonae, 47, 48; hirsu- 
tus sp. nov., a hairy anisochytrid from 
Brazil, 47 

Rhizopus nigricans, 166 

Rhodobryum roseum, 513 

Rhytidiadelphus triquetrus, 519 

Rhytidium rugosum, 519 

Ricinus communis, 566 

Ribes odoratissimum, 263 

Ricketrt, H. W., New combinations in 
Cornus, 223 

RILEY, HERBERT PARKES, Inheritance of 
orange and yellow flower color in Nemesia 
strumosa, 435 

RopBins, WILLIAM, C., A survey of some 
wood-destroying and other fungi for anti- 
bacterial activity, 165 

ROBBINS, WILLIAM J., A survey of some 
wood-destroying and other fungi for anti- 
bacterial activity, 165; Effect of cotton 
on the germination of phycomyces spores, 
76 

Rondeletia trichotoma, 311 

Roraimanthus imthurnianus, 528 

Rubiaceae, report of some recent collections 
from Eeuador, 295 

Rubus odoratus, 349 
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Rudgea cornifolia, 311; fimbriata, 311 
Rusts, tropical, 205-222 


Sabicea paraensis, 311; villosa, 311 

Salvinia natans, 424 

Sapota sideroxylon, 556 

Sapotaceae, studies in, 191, 550 

Sarcina lutea, 158-161, 163 

Sauvagesia, 521-540; adima, 528, 529; 
amoena, 526, 534, 535, 538; angustifolia, 
522, 532; brownei, 523, 525, 527; defi- 
ciens, 522, 526, 536, 537; deflexifolia, 
526, 538, 539; duckei, 533; elata, 526, 
531; erecta, 523, 525-532; fruticosa, 522, 
532; geminiflora, 529; gracilis, 539; 
grandifolia, 526, 530; imthurniana, 526, 
528, 539; inconspicua, 539; kapleri, 532; 
laxa, 529; linearifolia, 526, 537, 538; 
longifolia, 524, 526, 534; microphylla, 
526, 527; nana, 539; nutans, 528; peruvi- 
ana, 528; pulchella, 526, 539; pusilla, 
537: racemosa, 526, 532; ramosissima, 
526, 535; rosacea, 532, 533; rubiginosa, 
529; serpyllifolia, 532; smithiana, 522, 

524, 526, 536, 537; sprengelii, 522, 523, 
526, 532, 534; stenophylla, 526, 527; 
striata, 533; tenella, 523, 524, 526, 539 

Schizophyllum commune, 166, 168 

Scumitr, MAry BartLey, Effect of cotton 
on the germination of Phycomyces spores, 
76 

ScHNEIDER, Henry, The anatomy of peach 
and cherry phloem, 137 

ScHNOOBERGER, IRMA, The bryophytes of 
Shenandoah National Park, Virginia, 506 

Schwetschkeopsis denticulata, 515 





Sciaromium lescurii, 516 

Scilla campanulata, 573 

Scleria melanomphala, 218; nauwmanniana, 
213 

Sclerotium delphinii, 166; rolfsii, 166 

Scopania undulata, 510 

Sedum beyrichianum, 376; nevei, 376; nut 
tallianum, 375; pulchellum, 375-377; 
ternatum, 376 

Selaginella aitchisoni, 426; borealis, 426; 
jacquemontii, 426; sanguinolenta, 426 

Sematophyllum caespitosum, 508, 518; caro- 
linianum, 518; marylandicum, 518 

Serratia marcescens, 158, 161 

Setaria aequalis, 206; pallida-fusca, 207; 
rubiginosa, 207; verticillata, 207 

Shaferodendron mayarensis, 558; moaen- 
sis, 558, 559 

Shoot of Botrychium interpreted as a series 
of dichotomies, 491 
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Sloanea emarginata, 557 


Solanum anomalum, 212 


Solidago, genes in, 235-244; rugosa, 237, 
238; var. typica, 237, 243; sempervirens, 
927 


237-243; subsp. mexicana, 241; subsp. 
typica, 241; var. mexicana, 237, 239, 243; 
var. typica, 237, 239, 243 
Some Melastomaceae of Colombia, 472 
Sparassis crispa, 177 
Sphaerophorus globosus, 163 
Sphaerophragmium acaciae, 216 
Sphenospora mera, 214 


Sporotrichum globulum, 166 


Staphylococcus albus, 158, 161; aureus, 158 
160—189 

St. JOHN, Haroup, Dryopteris, Deschamp 
sia, Portulaca, Lupinus, Fagara, Steno 


gyne, and Dubautia. Hawaiian plant 
studies 12, 22 

STEERE, WILLIAM CAMPBELL, A report of 
some recent collections of Rubiaceae from 
Eeuador, 295; The discovery and distri 
bution of Cinchona pitayensis in Ecuador, 
464 


Stenogyne, 22; kaalae, 25; var. coriacea, 





25; mollis, 25; rugosa, 25, 26; var. mollis, 
25; var. subulata, 25 

Stenotaphrum dimidiatum, 213 

Stereocaulon paschale, 161 

Stereum albobadium, 168; fasciatuwm, 177; 
frustulosum, 169; fuscum, 177; gausapa 

, 180, 186; hirsutum, 168; 
ochraceoflavum, 168; murrayi, 166, 179, 
180; pini, 168; purpureum, 168; rameale, 
169; roseo-carnum, 168; rufum, 169; 
rugosum, 178, 180, 187; sanguinolentum, 
168, 169; sericeum, 169; spadiceum, 168; 
subpileatum, 178; suleatum, 178, 180, 187 

STEWART, RALPH R., The ferns of Kashmir, 
399 


tum, 177 


Streptococcus haemolyticus, 158, 161; viri- 
dans, 158, 161 

Studies in the Sapotaceae—I. The North 
American species of Chrysophyllum, 191; 
IV. The North American species of 
Manilkara, 550 

Survey of some wood-destroying and other 
fungi for antibacterial activity, 165 

Symphoricarpos leucocarpus, 263 

Syngramme fraxinea, 419; vestita, 418 

Tarr, CLARENCE E., The validity of the 
algal genus Thamniastrum, 246 

Taxonomy of the genus Sauvagesia (Ochna- 
ceae), 521 

Tetraphis pellucida, 513 

Thamniastrum, the genus, 246 
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Thamnolia vermicularis, 163 

Thelia asprella, 515; hirtella, 515 

Thomas Jefferson, his interest in plant life 
as revealed in his writings—II, 248 

Thuidium abietinum, 515; delicatulum, 5 
philiberti, 508, 515; recognitum, 5 
scitum, 515; virginianum, 516 

Tobacco, glandular leaf-hairs of, 345 

Todea barbara, 500 

Topobea, 385; alternifolia, 390; barbata, 
393; longisepala, 392; pubescens, 392; 
stephanochaeta, 392 

Tortella caespitosa, 512 

Trametes alaskanae, 178; americana, 178: 
carnea, 178 ; cubensis, 168; heteromorpha, 
178; hispida, 168; malicola, 178; rigida, 
168; rubescens, 178, 180, 187; sepium, 
178: serialis, 178: suaveolens, 168 

Trichophyton crateriforme, 171; gypseum, 
166; interdigitale, 171; mentagrophytes, 
171; purpureum, 178; rosaceum, 171; 
tonsurans, 171; violaceum, 171 

Tropical rusts, 205-222 


Tyleria floribunda, 523 


Ulota americana, 514; crispa, 514 

Umbilicaria dillenii, 163; papulosa, 163 

Uredo achyranthicola, 219; achyranthis, 
219; arundinellae-nepalensis, 218; 
brachylaenae, 221; corbiculoides, 206, 
211, 219, 220; crassiperidiata, 218; 
diocleae, 219; 


famelica, 219; gossypii, 206; grewti, 220; 


elephantopodis, 221; 


longaensis, 220; maranguensis, 215, 216; 
melinidis, 207; mira, 211; palpigera, 
221; paspalina, 212; pergulariae, 220; 
perscita, 220, 221; stenoptaphri, 213; 
stereospermi, 205; toroiana, 220, 221; 
vernonicola, 220, 221 

Uromyces aspiliicola, 208, 217; baccarinii, 
208; leptodermus, 207; pretoriensis, 208; 
schinzianus, 208, 211 

Urostigma altissimum, 394, 396; lacciferum, 
294, 397 

Urtica dioica, 349 

Usnea florida, 161, 164 


Vaccinium hybrids and the development of 
new horticultural material, 1; altomonta 
num, 3, 7, 16; amoenum, 3, 8; angusti- 
folium, 3, 6, 11, 18; arctostaphylos, 3; 
arkansanum, 3, 8: ashei, 3, 4, 8, 16— 
19: atrococcum, 2, 4-6, 11, 19, 46; 
australe, 3, 4, 6, 7, 8, 19; brittont, 3, 6 
7. 11: caesariense, 5, 6; constablaei, 3, 
4; corymbosum, 3, 6, 7, 9, 11; cuthbert, 
5; darrowi, 2, 4, 5, 12; elliottti, 3-6, 12; 
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fuscatum, 8; hirsutum, 3; lamarckii, 
3, 4, 6, 7, 11; macrocarpum, 1; mar- 


; ; 


garettae, 5; marianum, 6, 7; missouri 
ense, 5; myrsinites, 3, 4 7, 8, 18, 


19; myrtilloides, 2, 3, 6, 16, 17; ovatum, 


; 


3; pallidum, 2, 3, 5, 18; simulatum, 3, 
7; tallapusae, 3, 4, 7, 18; tenellum, 2-5, 
8, 12; torreyanum, 46; uliginosum, 1; 


’ 


’ 


vacillans, 5, 6, 11; var. crinitum, 5; 
virgatum, 3, 4, 8, 16 

Validity of the algal genus Thamniastrum, 
246 

Variations and origin of Botrychium 
lanuginosum, 454 

Varinga latifolia, 394, 396, 398 

Vernonia amygdalina, 220 

Verticillium buxi, 168 

Vicia faba, 569, 570 

Volutella buzxi, 168 

Volvoz, morphological and cytological study 
of anew form of —I, 86; II, 121; africanus, 
89, 90, 132; aureus, 88, 89, 104, 106, 121, 
5, 128; capensis, 89, 107; carteri, 86— 

113, 121-134; var. hazeni, 111, 129, 130, 
2, 134; var. homothallicus, 132, 134; 

var. weismannia, 128; f. magariensis, 
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129; gigas, 89, 99, 132; globator, 88, 89, 
104, 128; migulae, 132, 134; minor, 88, 
121; mononae, 128, 132, 134; obversus, 
131, 132; perglobator, 104, 128; rous- 
seletii, 89, 106, 107, 113; sperma- 
tosphaera, 128; tertius, 89-91, 99, 104, 
106, 129, 132, 133; weismannia, 128, 129, 
132 


Wedelia oblonga, 213 

Weisia viridula, 512 

WoLr, F. A., Glandular leaf-hairs of Ori 
ental tobaceo, 345 

Wood-destroying fungi, 166—189 

Woodsia alpina, 402, 404; hyperborea, 404 

Woodwardia radicans, 401, 408, 418 

WYNNE, FRANCES E., The bryophytes of 
Shenandoah National Park, Virginia, 506 

X-rays, effect of on plant tissue, 566, 567 
572, 573 

Xanthoria parietina, 163, 164 

Xanthoxylum dipetalum var. geminicar- 
pum, 24; mauiense var. 


petiolulatum, 25 


anceps f. 


Zimapania schiedeana, 37 








DIRECTORY OF DEALERS 
IN MATERIALS OF SCIENCE 


The firms listed in this section represent repu- 
table dealers in materials for the laboratory, 
library, greenhouse, field and garden. 


Before you make your purchases consult these 
firms. 


You are assured of courteous treatment and an 
ample discount. 


Mention the BULLETIN 


ALCONOX 


Cleans Slides and Cover Glasses to 
Sparkling Brilliance 


Alconox, the modern wetting agent cleanser, is proving its 
worth in hundreds of laboratories where clean glassware is 
so essential. 


Unlike strong acids, Alconox is not dangerous to use. Its 
action is physical rather than chemical. Alconox is eco- 
nomical. <A 3 lb. package makes 48 gallons of cleaning 
solution. 
Send for Free Samples. 
Pur CSS Ts os conse peace enees $1.25 
Per carton of twelve 3 Ib. pkgs. ....... 12.50 


F.0.B. New York City 


STANDARD SCIENTIFIC SUPPLY CORP. 
34 West 4th St., New York City 





MEMOIRS OF THE 
TORREY BOTANICAL CLUB 


A SERIES of technical papers on subjects of fundamental importance, and of 
greater length than can generally be accommodated by botanical journals. 

THE FIRST MEMOIR was published on the 25th of May, 1889. Since then 
they have continued to appear at irregular intervals. During this time 46 
Memoirs have been published. Among them are included some of the most 
outstanding original contributions to the development of botanical science. 


EXAMPLES OF RECENT MEMOIRS OF 
THE TorRREY BOTANICAL CLUB 

Robert T. Clausen. A Monograph of the Ophioglossaceae. Pages 1-177, 
figures 1-33. Vol. 19, No. 2. 1938. Price $2.00. 

G. Ledyard Stebbins, Jr. Studies in the Cichorieae: Dubyaea and So- 
roseris, Endemics of the Sino-himalayan Region. Pages 1-76, figures 1-17. 
Vol. 19, No. 3. 1940. Price $1.25 and postage. 

Rogers McVaugh. A Monograph on the Genus Downingia. Pages 1-57, 
figures 1-16. Vol. 19, No. 4. 1941. Price $1.00. 

John T. Middleton. The Taxonomy, Host Range and Geographic Distri- 
bution of the Genus Pythium. Pages 1-172, figures 1-17. Vol. 20, No. 1. 
1943. Price $2.00. 

FOR FURTHER information about the MEMOIRS OF THE TORREY BOTANICAL 


CLUB, including a list of all those published with the prices of those still avail- 
able, address 


ANNE M. HANSON, Business Manager 
Department of Botany, Columbia University, New York 27, N. Y. 


BROOKLYN BOTANIC GARDEN 


POPULAR GUIDE BOOKS 


The Rose Garden of the Brooklyn Botanic Garden. Species, varieties, cul- 
tivation. By Montague Free. 57 pages, 12 full page illustrations. Map. 
Price, 50 cents postpaid. 


Gardens within a Garden. A general guide to the grounds of the Brooklyn 
Botanic Garden. By C. Stuart Gager. 57 pages, 21 full page illustrations. 
Folded map. Price, 25 cents; by mail, 30 cents. 


Lilacs in the Brooklyn Botanic Garden. Classification, Cultivation, Pathol- 
ogy. By Alfred Gundersen, Montague Free, and George M. Reed. 33 pages, 
14 illustrations. Price, 25 cents; by mail, 30 cents. 


Trees in the Brooklyn Botanic Garden. By Alfred Gundersen and Arthur 
H. Graves. 53 pages, 9 illustrations. Price, 25 cents; by mail, 30 cents. 


The Local Flora Section (Native Wild Flower Garden) of the Brooklyn 
Botanic Garden. By Henry K. Svenson. 26 pages, 18 illustrations. Price, 
25 cents; by mail, 30 cents. 


Culinary Herbs in the Brooklyn Botanic Garden, with Recipes, ete. By 
Elizabeth Remsen Van Brunt and Virginia Riddle Svenson. 2 illustrations 
and map. Price, 25 cents; by mail, 30 cents. 


The Medicinal Plant Garden of the Brooklyn Botanic Garden. By Arthur 
H. Graves, Charles W. Ballard, Ralph H. Cheney, and F. J. Pokorny. 45 
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Instructions for Contributors 


Manuscript should be typed double-spaced on one side of standard 
paper. If a line of 60 characters is used and 26 lines to the page, the 
number of printed pages (exclusive of illustrations and bibliography) 
will be about half the number of typed pages (two-fifths if they con- 
tain mostly formal taxonomic descriptions). The editor may accept 
papers up to 20 printed pages in length. Illustrations (including tables 
and graphs) should not exceed 20 per cent of the text; the authors of 
more copiously illustrated articles may be asked to pay for the excess. 

Drawings and photographs should be mounted on stiff cardboard 
and the desired reduction plainly indicated. Figures should be so 
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combine illustrations into the smallest possible number of groups. The 
editor cannot accept loose figures or figures so mounted as to leave 
large unused spaces on the printed page. The thickness of lines and 
dots must be planned with the desired reduction in mind; it is still 
more important to calculate the requisite spaces between lines and dots. 
One should distrust the common belief that sufficient reduction will 
eonceal defects of draughtsmanship. 

Figures should be numbered consecutively. Plates are not inserted 
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figures. 
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synonyms, and reference to literature and illustrations. Reference to 
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with a summary, preferably of numbered paragraphs. The institutional 
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Professor Gilman was startled by the 
statement of his guest, Charles A. Spencer. 
He had been exhibiting his prize posses- 
sion—a microscope made by Chevalier of 
Paris. 

That was in the fall of 1846. Often 
during the 
following 
months, Dr. 

| Gilman, a pro- 

fessor in the 

College of 

Physicians 

and Surgeons, New York, amused his 

friends with the story of the tu- 

ous backwoodsman who challenged the 
leading optician of France. 

Six months later Spencer presented two 
objectives to the Professor. 

Gilman placed them on his microscope 
and studied specimen after specimen. At 
last, bursting with excitement, he gave 
his verdict: ““Why these are excellent! 
How did you do ir?” 


Charles Spencer took home to Canas- 


tota, New York, the first order ever 
given to an American for the manufac- 
ture of a microscope. 


in scientific instruments. 
sures the perpetuation of the Spencer ideal. 


In another six months (October, 1847) 
the microscope was completed. On his 


West Poinr to have thei instrument tested 
by Professor J. W. Bailey,. ‘‘father of 


ES; 


way to deliver it, Spencer stopped at: 


microscopic research in America. " Bailey ~ 


was enthusiastic, acclaimed i it ‘“decidedly 
superior to Cheyalier’s,’’ and added that 


it was at least equal to the Lowell in- . 


strument at Boston. 
Thus Charles A. 
Spencer, self-taught 
and with only the ex- 
perience gained in his 
homemade workshop, 
took his place beside 
the most experienced 
opticians of Europe. 


Today, nearly a century later, the name 


Spencer is the hallmark of highest quality 
Research in- 
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